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FOREWORD 


This report was prepared for the National Aeronautics and Space Administration, Lewis 
Research Center, under Contract NAS3-20610. The report documents the modifications 
of the P&WA multiple segment parallel compressor model required to analyze compression 
systems with variable vane geometry such as the FI 00 (3) turbofan engine. Mr. P.G. Batterton 
was the NASA Project Manager for this effort, assisted by Dr. A. Kurkov, and Mr. R. S. 
Mazzawy was the P&WA Program Manager. This report was prepared by R. S. Mazzawy, 

D. A. Fulkerson, D. E. Haddad and T. A. Clark with assistance from other P&WA contributors. 
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SUMMARY 


This report documents the modifications to the Pratt & Whitney Aircraft Multiple Segment 
Parallel Compressor Model which are required for variable vane geometry compressors. These 
modifications allow for the inclusion of vane angle as well as corrected rotor speed in deter- 
mining compressor blade row performance. The variable vane control sensor location is also 
taken into account for positioning the vanes under distorted inlet conditions. This feature 
provides the appropriate vane position regardless of the distortion type (pressure and/or 
temperature) and orientation. 

The FI 00 (3) turbofan engine has been modeled to verify the aforementioned modifications. 
This engine has a variable inlet guide vane in the fan and high pressure compressor. Two sta- 
tor vanes in the high pressure compressor are also variable. The variable vane schedules used 
are compatible with NASA LeRC engine XD1 1. Model predictions for both inlet tempera- 
ture and inlet pressure distortion test cases agree favorably with experimental component 
data and engine stability audit calibrations, respectively. In particular, the model predicted 
that a 180° inlet total pressure distortion amplitude of 0.45, (P t max - P t min )/P t avg , was 
required to stall the FI 00 (3) engine at approximately 80% of design corrected low rotor 
speed. A value of 0.43 was anticipated on the basis of engine experience. 

The details of the distorted flow field have been calculated for the FI 00 (3) engine with the 
180° inlet total pressure distortion. The documented results include individual blade row 
incidence and loading levels as well as the distortion transfer and attenuation characteristics 
of this engine. No detailed engine measurements were available to verify the model predic- 
tions. 



INTRODUCTION 


NASA Lewis Research Center (NASA LERC) and Pratt & Whitney Aircraft have collaborated 
in the application of a P&WA circumferential distortion model to full-scale turbofan engines. 
Extensive work has previously been accomplished under a previous contract (NAS3-18535) 
dealing with the TF30-P-3 engine. Results of that work are detailed in References 1 and 2. 
Under that contract, the TF30-P-3 engine had fixed compressor geometry. With the evolu- 
tion of advanced turbofan engines, it has been necessary to modify the distortion model to 
include a variable vane geometry capability. In the work reported herein the distortion 
model is applied to the FI 00(3) turbofan engine which has such variable geometry. 

One aspect of variable geometry is the dependence of compressor performance on vane angle 
as well as corrected rotor speed. Consequently, the blade row performance characteristics 
for the FI 00(3) fan and high pressure compressor reflect this dependence. In addition, 
under conditions of distorted inflow, there may be a circumferential non-uniformity of 
total temperature at the axial plane of vane-controlling temperature sensors. This requires 
the model to relate the inlet distortion orientation to a fixed point on the engine. Con- 
sequently, the first segment is located at top dead center (0°) and each succeeding segment 
proceeds in the direction of rotor rotation. Specifying the location of the vane-controlling 
sensor(s) allows the correct total temperature to be used to set the variable vane positions 
within the model. 

The validity of the program modifications was checked by comparing predicted results 
with a limited amount of 180° inlet temperature distortion data from a FI 00(3) high pres- 
sure compressor rig. Good agreement was obtained with the data, indicating that the model 
adequately accounted for the variable vane geometry effects. Additional testing of the model 
was done using the complete compression system for a 1 80° inlet total pressure distortion. 
The distorted compressor performance for this example case is documented for the level 
of distortion predicted to induce stall on the nominal operating line. 

The work herein was done using the U.S. Customary system of Units. The information in 
this report is provided in those units as well as the International System of Units (SI). 


\ 
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P&WA MULTIPLE SEGMENT MODEL 

Simple parallel compressor theory usually considers the circumference of the compressor to be 
divided into two flow regions: one of relatively low velocity such as would exist behind a 
distortion inducing screen and one of relatively high velocity. The multiple segment parallel 
compressor model expands upon simple parallel compressor theory by using a large number 
of parallel segments to provide a more detailed definition of the circumferential flow field. In 
addition, this model accounts for two-dimensional and unsteady flow effects which are not 
considered in the basic theory. A complete description of the model is contained in Refer- 
ence 3. 

While this model has proven to be both useful and versatile in the analysis of non-uniform 
flow problems (e.g., -References 2, 4),-it-has-been-limited-in its applieation-to-fixed geometry 
compressors. The increased use of modern turbofan engines with variable vane geometry 
requires that a better understanding of this additional dimension be acquired under conditions 
of inlet distortion. Consequently, the multiple segment model has been modified, and variable 
vane effects were investigated using the FI 00(3) turbofan engine as the basis for the model. 

Variable Geometry Modifications 


The multiple segment model makes use of individual blade row characteristics to describe 
the quasi-steady uniform flow performance of a compressor. These characteristics (static 
pressure rise and total temperature rise vs. mass flow parameter) are shown schematically in 
Figures 1 and 2 for a fixed geometry machine. As noted in the figures, the blade row char- 
acteristics are for a single value of compressor corrected rotor speed. However, the variation 
with rotor speed is generally of second order because the pressure rise, temperature rise and 
mass flow parameters are scaled with corrected rotor speed. This can be seen by the follow- 


ing definitions: 

Pressure Rise Across ^ 

Blade Row 

Temperature Rise Across A 
Blade Row 

Mass Flow 0 


AP S 

(N /y/Tj 2 Des 

p s 

(N/y/F) 2 

<1 

(n/V») 2 Dcs 

Tj 

(N/y/T) 2 
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Figure 1 

Typical Pressure Rise at Constant 
Rotational Speed 


MASS FLOW 


Figure 2 

Typical Temperature Rise at Constant 
Rotational Speed 



MASS FLOW 


When similar performance characteristics are produced for a variable geometry compressor, 
however, the variation with corrected rotor speed becomes much more pronounced as is 
evidenced in Figures 3 and 4. The reason for this is the wide variation in vane angle that 
accompanies the rotor speed change. Within the context of the multiple segment model, 
several problems had to be resolved because of the variable geometry: 


1 ) Axial lengths and vane stagger angles are both important for determining the swirl of 
a flow distortion pattern and a fluid particle as they progress through the machine 
from inlet to exit. The model must account for these effects when the vane geometry 
is variable. 

2) The application of performance characteristics to the calculation of a circumferentially 
nonuniform flow field generally. involves a circumferential variation in local corrected 
rotor speed. The vane angle, must of course, be circumferentially uniform, resulting 

in a mismatch of these two controlling variables for the different circumferential seg- 
ments used in the model calculation. A system was required which provided the correct 
performance regardless of the combination of local rotor speed and angle. The problem 
is further compounded by the desirability of maintaining the model’s compatibility 
with fixed geometry compressors. 

3) Interpolation of performance characteristics between lines of constant rotor speed 
must be done in a manner which reflects the vane angle differences. The standard 
procedure for interpolating at constant mass flow was no longer adequate because of 
the large variation in mass flow range covered by different constant speed lines. Again, 
compatibility with fixed geometry compressors was desirable. 
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Procedures have been successfully established within the P&WA computer model to satisfy 
all of these requirements. These procedures are discussed in spme detail in the following 
sections. 

Axial Length Variation 

This problem is handled by the straightforward application of trigonometric principles. For 
each variable vane and the upstream and downstream gaps, dimensions and flow angles are 
adjusted on the basis of the sensed corrected rotor speed and the resultant vane position. 

This assures that the swirl of the distortion patterns and flow velocity triangles are accurately 
calculated by the model. 

Non-Uniform Flow Conditions 

When using the model to evaluate performance of a variable geometry compressor, a problem 
arises due to the circumferential non-uniformity of total temperature under distorted inlet 
conditions. The blade row characteristic for each circumferential segment is evaluated on the 
basis of the local (axially and circumferentially) corrected rotor speed. Stator vane angles, 
however, are determined by a temperature sensor(s) located at some other axial/circumferen- 
tial location. Consequently, the blade row characteristics must reflect vane angle as well as 
corrected rotor speed. 

Since it was desirable to maintain compatibility with the established fixed geometry calcula- 
tions and “curve reading” procedures, the solution to the problem took the following form: 
The compressor characteristics must still be presented in terms of \p and A vs 0 for various 
levels of corrected speed. The corrected speed used to interpolate the characteristics, how- 
ever, must represent both a corrected speed and vane angle. Looking at Figure 5, rig data 
representing the ratio of local corrected speed (i.e., the corrected speed based on stage in- 
let conditions) to the compressor inlet corrected speed are plotted as a function of IGV 
metal angle for the normal operating range of the FI 00 (3) compressor. If a line was to 
connect the values plotted for each stage it is easily observed that the slope of these lines 
would be nearly constant. 

A second observation is that the ratio of local to inlet corrected speed for a fixed geometry 
machine is approximately constant over a reasonable speed range. For example, a stage in 
the middle of the FI 00 (3) high pressure compressor would have a temperature which is 
about 1.5 times the inlet temperature at high power. This converts to a local to inlet cor- 
rected speed of about 0.81. If a 10% variation in inlet corrected speed occurs (correspond- ., 
ing to a 20% inlet temperature distortion), the temperature ratio variation at the middle 
stage would range from 1 .45 to 1 .55 since temperature rise is proportional to the square of 
corrected rotor speed. The corresponding ratio of local to inlet corrected speed only varies 
from about 0.80 to 0.83 which is relatively small for a sizable inlet temperature distortion. 
This variation would be slightly larger in rear stages and smaller in front stages because of the 
magnitude of the temperature rise from the inlet. 



The conclusion to be drawn from the above observations is that for temperature distortions 
at a given stage, the ratio of local to inlet corrected speed is primarily affected by changes 
in inlet guide vane angle. Therefore, a first order approximation to correct for small inde- 
pendent variations of inlet guide vane angle from the nominal inlet corrected speed-inlet 
guide vane angle relationship is possible in the following manner. First a solid line is drawn 
with a representative slope through the average of available compressor points shown in Fig- 
ure 5. Even though the slope of the local to inlet corrected speed ratio with inlet guide vane 
angle for each stage varies by a small amount from the slope of the solid line, it is felt that this 
variation would not introduce a significant error to the model calculations. Next, a speed 
parameter is calculated using the relationship established by the solid line. 


Speed Parameter 


( N 2 /v^ocal ) 



N 2 AAocal 


n 2^/ d 2.5 


From Figure 5. 


This “speed parameter” is then used in the interpolation of the compressor characteristics. 
Note that since only the single solid line of Figure 5 is used to obtain the “speed parameters” 
for all the compressor stages, the model characteristic curves must now have their equivalent 
“speed parameters” assigned to them rather than the normal corrected speed values. A typ- 
ical set of values is shown for stator 6 in Table I. 


TABLE I 
STATOR 6 


N 2 /V 0 2.5 

Actual 

n 2 / V^Local 

a IGV 

N 2 /v/0 Local 
N 2 /\/S r 2 .5 

Speed 

Parameter 

8436 

8568 

31.8° 

.917 

9339 

8958 

8794 

38.8° 

.899 

9779 

9499 

8717 

54.3° 

.859 

10147 

10385 

9010 

74.8° 

.806 

11181 

10708 

9263 

75.8° 

.803 

11532 

11144 

9607 

75.8° 

.803 

11961 
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Interpolation of Performance Characteristics 


In the process of obtaining the multiple segment parallel compressor solution, non-uniform 
flow effects are used in conjunction with uniform flow compressor performance to define 
the circumferential flow distribution. In general, the uniform flow performance is required 
at some local corrected rotor speed which is not equal to any of the values used to construct 
the compressor blade row characteristics. Hence, it is required to obtain values for the re- 
quired parameter (0 or X) from higher and lower rotor speeds, and then interpolate between 
the speeds. The standard interpolation procedure used in the model for a fixed geometry 
compressor is based upon a fixed value of 0. This procedure is adequate for fixed geometry 
because the variation of compressor mass flow with rotor speed is incorporated in the defini- 
tion of 0. Hence the same 0 can be used to determine 0 or X at the higher and lower rotor 
speeds. The 0 or X can then be interpolated linearly to define the value at the desired rotor 
speed. 


In a variable geometry compressor, however, the mass flow parameter 0 varies with vane 
angle as well as rotor speed. Fortunately, there is a linear relationship between maximum 
flow capacity of a cascade of vanes and the sine of the vane chord angle. Applying this 
relationship yields the following interpolation procedure: 


Sin c< x 

^X F< ^ Sin a 

0 at rotor speed “X” which is higher or lower than local 
rotor speed and lies on a known blade row characteristic 
used to provide values of 0 and X for interpolation. 

level of 0 at which values of 0 and X are to be found. 

actual vane chord angle (measured from cascade plane) for 
rotor speed at which performance is required 

vane chord angle corresponding to known blade row charac- 
teristic 

Using this relationship, the appropriate values of 0 are determined for the higher and lower 
rotor speeds. These individual values of 0 are used to provide two values of 0 or X which 
are then interpolated linearly on the basis of the “speed parameter”. 

Model Verification 

The reproduction of the FI 00(3) uniform inlet performance by the model serves as a check 
for the procedures used to set axial lengths and flow angles and to interpolate characteristic 
performance curves. 

Figure 6 shows the predicted uniform inlet fan performance and stall points for the fan in 
comparison with available data. The good agreement serves to verify the model’s validity 
for this component. Furthermore, a check has been made to compare the fan rig perform- 
ance with that obtained with the NASA LeRC FI 00 (3) engine, XD1 1. This comparison 
concerned the speed-airflow relation along the nominal engine operating line. The engine 
and rig airflows were found to be in agreement within 0.5% at a given low rotor corrected 
speed. 


where: 


0 X 


a. 


a 


X 




1.2 — 

■ J I i i i . J J l— 1 -I I L I 

110 iJo 130 140 ISO 160 170 ISO 190 200 210 220 230 

LBM/SEC 

I I I I I I 

60 60 70 BO 90 100 

TOTAL INLET CORRECTED AIR FLOW- KG/SEC 


Figure 6(A) Fan OD Performance ~ 

Comparison of Model and 
Rig Data 



TOTAL INLET CORRECTED AIR FLOW - KG/SEC 


Figure 6(B) Fan ID Performance — 

Comparison of Model and 
Rig Data 


A similar comparison was made for the high pressure compressor. This comparison revealed 
that the NASA LeRC engine operates with a different high pressure compressor variable 
vane schedule (RCW) than that in FX208, the FI 00 (3) core engine which was used to 
generate the model’s performance characteristics. Both of these schedules are shown in 
Figure 7. The primary impact of this difference is a shift in the speed-airflow relation, par- 
ticularly at lower corrected rotor speeds. Consequently, the model characteristics were al- 
tered to provide a high pressure compressor which was more representative of the NASA 
LeRC engine. The comparison of the model calculations with the FX208 data on Figure 8 
shows the expected flow shift consistent with the vane schedule change. Note that two in- 
terpolated rotor speed values are also included in Figure 8. These speed lines serve to verify 
the model’s interpolation capability. 
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Figure 7 Comparison of HPC Variable Vane Schedules in FX208 and XD1 1 


MODEL PREDICTIONS USING XD11 VANE SCHEDULE 


PRESSURE 

RATIO 


EX 208 
DATA 


XD1 1 

DATA % N 2 h 



HPC INLET CORRECTED AIR FLOW 


Figure 8 Verfication of Model Applicability to XD11 Engine High Pressure Compressor 



The most severe test for the non-uniform flow capability concerns inlet temperature distor- 
tion. hi such a case, there exists a wide range of combinations of vane angle and corrected 
rotor speed around the circumference. The model’s capability for handling this was checked by 
comparing the model prediction with available FI 00 high compressor rig data with inlet tem- 
perature distortion. The range in inlet temperature was approximately 10% (Tjj^ax' Tj^- n / 
TjAvg) - Th e rotor speed range covers an area over which the vane schedule varies significantly. 

The model test case results are compared in Figure 9 with data from an early version of the 
FI 00 compressor run at a similar rotor speed. Both the shift in flow capacity and loss in 
stall line pressure ratio appear to be comparable. 



Figure 9 Verification of Model Capability For Analyzing Circumferential Temperature 

Distortion 

A similar treatment is applied to the FI 00(3) fan characteristics. While no temperature dis- 
tortion data are currently available to evaluate the entire engine compression system, the 
isolated compressor results appear to establish the validity of the procedure. 

The entire FI 00 (3) compression system was evaluated, however, for a 180° inlet total pres- 
sure distortion. The point of operation selected for this calculation was the following: 

Total Corrected Airflow 148.5 lbm/sec. (67.5 Kg/sec.) 

Bypass Ratio 1.10 

Low Rotor Corrected Speed - Nj V^TaVg” 7,700 rpm 

High Rotor Mechanical Speed 10,862 rpm 

High Rotor Corrected Speed - N 2 A*/ ^2 5 AVG 9,839 rpm 

“Sensed” High Rotor Corrected Speed 9,882 rpm 


12 



A complete description of the calculated flow properties, including incidence and blade 
loading parameters, is included in the Appendix for this point under uniform and distorted 
flow conditions. Note that the “sensed” high rotor corrected speed differs slightly from the 
actual value. This results from locating the vane control temperature sensors for the high 
pressure compressor in the fan duct. The difference between the “sensed” and actual cor- 
rected speed is a reflection of the lower exit temperature in the fan duct relative to the high 
pressure compressor inlet. 

For the distorted inlet case, the low rotor corrected speed and high rotor mechanical speed 
were held constant. The inlet distortion was oriented with the low total pressure region 
centered at the top (0°) of the engine. The distortion amplitude was varied until a calculated 
stall point was reached with the engine on its normal operating line. The required distortion 
amplitude was predicted to be 0.45 (Pj. max - Pj. min)/P^ avg. This level is consistent with 
available engine stall margin and agrees favorably with the value of 0.43 predicted using the 
P&WA stability audit calibration for the F100(3) engine at this test case condition. 

A distortion of this magnitude results in a significant predicted loss in high pressure com- 
pressor flow capacity. This flow capacity shift results in a predicted increase in fan core 
pressure ratio. Consequently, the average fan core operating point is above the normal op- 
erating line for the rotor speed used in this calculation. Under distorted inlet conditions, the 
actual engine would likely rematch to a condition with different relative values of rotor 
speed. It is also likely that total corrected airflow would be reduced and bypass ratio in- 
creased at the high compressor rotor speed used in these calculations. The multiple segment 
model is not intended to predict this engine rematch since it deals only with the compres- 
sion system and does not reflect the other engine components. Consequently, the actual 
point of engine operation with this distortion is subject to these effects and will be different 
than that assumed in the model. It is likely, however, that the predicted critical distortion 
level is not sensitive to the precise match point since available stall margin does not vary 
significantly over the expected range of operation. 

The average distorted operating conditions for the fan and high pressure compressor are 
shown in Figures 10 and 11, respectively. At the predicted stall point, the range of predicted 
performance for eighteen individual segments are also shown for both components. Note 
that the minimum airflow point is below the uniform inlet stall airflow for the high pressure 
compressor and core portion of the fan but not for the duct portion of the fan. In this ex- 
ample, therefore, it is predicted that the instability is initiated in the engine core stream rather 
than the fan duct stream. This result agrees with the P&WA F100(3) stability audit. 
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0 AVERAGE OPERATING POINT 



i 1 I I 

50 60 70 80 

Kg/SEC 

Figure 10(A) Fan Duct Performance With 
Inlet Distortion ~ 80% Nj/y/F^ 2 ~ 
APj/Pj = 0. 45 



l i l l 

50 60 70 80 

Kg/SEC 

Figure 10(B) Fan Core Performance With 
Inlet Distortion ~ 80% Njf/W^ ~ 

A P t !P t =0.45 



Kg/SEC 

Figure 11 High Pressure Compressor Performance With Inlet Distortion ~ 90%N 2 /^/W^ 2 5 
^P'j'jP'Y — 0.45 
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The transfer and attenuation of the distortion through the FI 00 (3) engine are depicted in 
Figures 12 through 14. In these figures the total pressure, static pressure and total tempera- 
ture distortions are shown at the fan inlet and exit as well as the high pressure compressor 
inlet and exit stations. As can be seen in these figures, the total pressure distortion is effec- 
tively attenuated, particularly in the engine core. Consistent with this attenuation is the 
large total temperature distortion generated by both the fan and the high pressure compressor 
In addition, the distortions have rotated circumferentially as they progressed through the en- 
gine. The amount of rotation is related to the acoustic and particle path swirls shown in 
Figures 1 5 and 1 6. As indicated previously, the inlet distortion for this particular case was 
oriented with the low total pressure region centered at top dead center of the engine. Con- 
sequently, the sensor controlling the high pressure compressor variable vanes (located at 
157° measured in rotor direction from TDC) measures a temperature which is slightly below 
the average (see Figure 14). Therefore, the vanes are set at a position consistent with the 
“sensed” corrected rotor speed which is higher than the true average. A different distortion 
orientation would therefore be expected to modify the results of the model. This would be 
particularly true if the sensor was aligned with either the minimum or maximum tempera- 
tures shown at 305° and 125°, respectively, in Figure 14. The wide range in predicted tem- 
peratures demonstrates the importance of incorporating the variable vane geometry capabil- 
ity in the model. 
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CONCLUSIONS AND RECOMMENDATIONS 

1 ) The multiple segment parallel compressor model has been upgraded to include capabil- 
ities for predicting the distorted flow performance of variable geometry compressors. 

2) The model has further been verified for application to the FI 00 (3) turbofan engine 
compression system. 

3) Model predictions for the FI 00 high compressor response to inlet temperature distor- 
tion compare favorably with available data. 

4) Model predictions indicate that a 1 80° total pressure distortion with an amplitude of 
0.45 (MAX-MIN)/AVG. and centered on top dead center will induce a stall in the 

FI 00 (3) at 90 percent corrected high rotor on the nominal operating line. No engine 
data is available to confirm this prediction but the result is in close agreement with the 
FI 00 (3) stability audit. 

5) The model should be applied for predicting FI 00 (3) engine response to both pressure 
and/or temperature distortion. An experimental program should then be carried out 
to verify its accuracy. 
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SYMBOLS 

* 

A 
0 
P 
T 
W 
A 
N 

e 

8 
a 

RCVV 
Subscripts 

S Static Conditions 

T Total or Stagnation Conditions 

Des Design Value 

x Variable 

2 High Speed Rotor 

2.5 High Compressor Inlet Plane 

IGV Inlet Guide Vane 

3 Vane Exit Plane 

Superscripts 
* Metal Angle 


Pressure Rise Parameter 

Temperature Rise Parameter 

Mass Flow Parameter 

Pressure 

Temperature 

Mass Flow Rate 

Area v 

Rotor Speed 

Total Temperature divided by Standard Day Temperature 
Total Pressure divided by Standard Day Pressure 
Vane Angle 

High Pressure Compressor Vane Schedule 


21 



REFERENCES 


1) Mazzawy, R. S. and Banks, G. A., “Modeling and Analysis of the TF30-P-3 Compressor 
System With Inlet Pressure Distortion”, NASA CR- 134996, April 1976. 

2) Mazzawy, R. S. and Banks, G. A., “Circumferential Distortion Modeling of the TF30- 
P-3 Compression System”, NASA CR-135124, January, 1977. 

3) Mazzawy, R. S., “Multiple Segment Parallel Compressor Model for Circumferential 
Flow Distortion”, ASME Journal of Engineering for Power, Vol. 99, No. 2, April, 1977 

4) Mazzawy, R. S., Banks, G. A., and Weber, C. R., “Compressor Critical Response Time 
Determination Study”, AFAPL-TR-76-45, June, 1976. 


22 



APPENDIX 


EXAMPLE CASE PROGRAM OUTPUT 
LEGEND OF SYMBOLS FOR DETAILED DISTORTION DECK PRINT 


Symbol 

Description 

ALPHA IN DEG 

Blade inlet flow angle (absolute frame of reference) measured 
in degrees 

AXIAL VEL 

Axial velocity /average axial velocity 

AXVELAVG 

Circumferential average axial velocity 

BETA IN DEG 

Blade inlet flow angle (relative frame of reference) measured 
in degrees 

BYPASS RATIO 

Ratio of fan duct flow to engine flow 

CORR FLOW 

Corrected flow 

DEG 

Degrees 

DEG K 

Degrees Kelvin 

DEG R 

Degrees Rankine 

DF 

Diffusion factor 

EXIT 

Axial station located at the exit plane of the last row 

FLOW SWIRL 

Circumferential pressure distortion swirl through the engine 

FPS 

Feet per second 

HPC 

High pressure compressor 

IGV 

Inlet guide vane 

INCIDENCE IN DEG 

Blade incidence angle measured in degrees 

KG/SEC 

Kilograms per second 

LBM/SEC 

Pounds-mass per second 
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APPENDIX (Cont’d) 


Symbol 

MAX-MIN/AVG 

MN 

MPS 

NICORR 
N2CORR 
N2/N1 (MECH) 

PA 

PARTICLE SWIRL 
PRESS RATIO 
PS 

PSAVG 
PS LA 
PT 

PTAVG 

REL VEL 

RVELAVG 

SEG NO 

THETA 

THETM 

TT 


Description 

Depth of distortion - Maximum total pressure minus the 
minimum total pressure over the average total pressure 

Mach number 

Meters per second 

Low rotor speed corrected to the inlet 

High rotor speed corrected to Station 3.0 

Ratio of high rotor mechanical speed to low rotor mechanical 
speed 

Pascals (Newton/Square Meter) 

Circumferential particle swirl through the engine 
Pressure ratio 

Static pressure/average static pressure 
Circumferential average static pressure 
Pounds pressure per square inch absolute 
Total pressure /average total pressure 
Circumferential average total pressure 
Relative velocity /average relative velocity 
Average relative velocity 
Segment number 

Circumferential position in direction of rotation 

Theta-minus - extent of distortion 

Total temperature/average total temperature 
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APPENDIX (Cont’d) 


Symbol 


Description 


TTAVG 

U 

VEL 

VELAVG 

WBL 

WCORR 


Circumferential average total temperature 
Mean diameter rotor velocity 
Velocity /average velocity (absolute) 
Circumferential average velocity 
Cross flow from segment to external cavity 
Total corrected air flow 



DETAILED FLOW PROPERTY 
CALCULATIONS WITH UNIFORM 
INLET 



WC0RR=148.5LBM/SEC= 67.4K6/SEC N1C0RR= 7700.RPM N2C0RR= 9839. RPM N2/N1 <M£CH>= 1.410 

THETM= O.OfcG BYPASS RATI 0=1.100 MAX-MIN/A VG=0. 0 


FAN LL> CUT PUT 


CORR FLOW 


PRESS RATIO EFFICIENCY 


STAG- l 
*0 1 OK 


STaICK 


stag- 2 
KO ICR 


ST t- IUK 


FAN Ob PERFORMANCE 77.79 IBM/SEC 1.752 

35.29 KG/SEC 


0.838 


ROW OUTPUT 


FLOW SWIRL= 0.0 DEG 
PTAVG= 14.79PSIA = 101353. PA 
RVELAVG=1032.6FPS = 330.0MPS 


PARTICLE SWIRL= 0.0 DEG 
TTAVG= 519.0DEG R = 288.3DEG K 
AXVEL AVG= 354.1FPS =107.9HPS 


PSAVG= 13.69PSIA = 94405.PA 

VELAVG= 3S4.1FPS =107.9MPS 
U = 1023. FPS = 312. MPS 


theta 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

L8M/SEC 

WBL 
KG/ SEG 

DF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN OEG VEL 

REL 

VEL 

9. 

1 

l.CGG 

0.3200 

l.OGCC 

l.OCOO 

1.0000 

C.O 

0.0 

-.563 

0.0 

90.0 1.000 

l.OOC 


FLOW SWIKL= 9.1 7D;G PARTICLc SWIRL= 9.17DEG PSAVG= 13.24PSIA = V1311.PA 

PTAVG- 14.75PS1A = 10171?. PA TTAVG= 519.00EG R = 288.30EG K VELAVG= 435.2FPS =132.6MPS 
RVELAVG= 915.6FPS = 27V. IMPS AXVEL AVG= 389 .4FPS =118.7MPS U=ll)23.FPS = 312. MPS 


THETA SEG 

VEL 

MN 

PS 

PT 

TT 

WBL 

WBL 

OF INCIDENCE 

BETA AXIAL 

REL 

NO 






LBM/SEC 

KG/ SEG 

IN DEG 

IN DEG VEL 

VEL 


9. 


1.000 0.3954 l.OCCO 1.0000 l.COOO 0.0 


0.0 0.275 8.33 25.2 1.000 l.OOC 


FLOW SwIRL= E.460tG 
PTAVG= 18.78PSIA = 129473. PA 
RVELAVG= 739.LFPS = 225.3MPS 


PARTICLE SWIRL= 18.99DEG 
TTAVG= 566 • 30 EG R = 314.6DEG K 
AXVELAVG= 393.8FPS = 120.0MPS 


PSAVG= 16.03PSI A = 110541. PA 
VELAVG= 548.3FPS =167. IMPS 
U= 1C07.FPS = 307. MPS 


1HETA SEG 

VEL 

MN 

PS 

PT 

TT 

WBL 

WBL 

DF INCIDENCE 

ALPHA AXIAL 

REL 

NO 






LBM/SEC 

KG/ SEG 

IN OEG 

IN DEG VEL 

VEL 


l.OOC 0.4806 l.OCOO l.OOCC l.COOO 


0.0 


0.0 0.413 -2.61 45.9 1.000 1.000 


FLOW SW1RL= 13.33DEG PARTICLE SWIRL= 23.B50EG PSAVG= 17.35PSIA = 119609. PA 

PTAVG= 19.05PSIA = 131379. PA TTA VG= 566.3DEG R = 314.60EG K VELAVG= 424.4FPS =129.4MPS 
RV£LAVG= 973.3FPS = 296.7MPS AXVEL AVG= 409.0FPS =124.7MPS U= 997.FPS = 304. MPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 
KG/ SEG 

DF 

INCIDENCE 
IN DEG 

BETA AXIAL 
IN DEG VEL 

REL 

VfcL 

13. 

1 

1.000 

0.3686 

l.OCOO 

1.0000 

1.0000 

O.C 

o 

• 

o 

0.198 

5.15 

24.8 1.000 

1.000 


FLOW : S W1RL= 12.03DEG PARTICLE SW1RL= 29.32DEG PSAVG= 20.52PSIA = 141513. PA 

PTAVG= 23.25PS1A = 160277. PA TTAVG= 6G6.40EG R = 336.9DEG K VEL AVG= 504.8FPS =153.9MPS 

R VEL A VG= B33.VFPS = 254.2MPS AXVEL AVG= 423.2FPS =129.0MPS U= 994.FPS = 303. MPS 


TMETA SEG VEL MN PS PT 

NO 


TT WBL WBL DF INCIDENCE ALPHA AXIAL REL 

LBM/SFC KG/ SEG IN DEG IN OtG VEL V=L 


12 . 


1 .CCO 0.4256 l.CGCO l.COOO 1.0000 O.C 


0.0 0.027 -32.97 57.0 1.000 l.OCO 
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STAG 

PUT UK 


: a IT 


FL;)W $NIRL= 1 7 .2PDE6 PARTICLE SWIRL* 34.57D sG PSAVG* 20.21PSIA * 139354. PA 

PTA VG- 23.11PSIA = 159365. PA TTA VG= 606.4DEG R = 336.90EG K VEL AVG* 523.7FPS =159.6NPS 

KVELAVG* 927.9FPS - 2fe2.8MPS AXVEL AVG* 487.2FPS =158.5MPS U= 982.FPS = 299. NPS 


ThETa 

SEG 

MJ 

VEL 

MN 

PS 

PT 

IT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN OEG 

BETA AXIAL 
IN OEG VEL 

KEL 

VEL 

17. 

1 

1.000 

C .4422 

1.0000 

1.0000 

1.0000 

0.0 

0.0 

-.171 

-7.47 

31.7 1.000 

1.000 


PLOW S«IPu* 1 i .b 5DLG PARTICLE SWIRL* 35.73DEG PSAVG* 22.32PS1A * 153665. PA 

PTAVG- 25.99PSIA = 1791M.PA TTAVG* 626.7DEG R * 34B.2DEG K VE L A VG= 566.3FPS =172.6HPS 
KVLLAVG=1C46.1FPS * 318.HMPS AXVELAVG* 558.9FPS *1T0.4NPS U = 975. FPS = 297. MPS 


ThCTa 

SEG 

NO 

VEL 

NN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN OEG VEL 

K-L 

VEL 

14. 

1 

i .00 u 

0.4716 

1.0000 

l.OOCO 

l.CCCC 

C.C 

0.0 

-.789 

-28.76 

80.6 1.000 

1.000 


FLOW SWIKL* 25 ,0^-Dt G PARTICLE SWIRL* 46.93DEG PSAVG* 18.87PSIA = 13O0O2.PA 

PTAVG* 25.76PSIA = 177563. PA TTAVG* 626.70‘G R = 348.2D5C K VELAVG* 800.8FPS *244. IMPS 

RVtLAVG* O.OFPS * C.CNPS AXVELAVG* O.OFPS * O.CHPS U= 975.FPS = 297. HPS 


theta 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/StG 

OF 

INCIDENCE 
JN OEG 

AXIAL 

IN DtG VEL 

KtL 

VEL 

25. 

1 

1 .000 

0.6822 

l.OOCO 

1.0000 

l.COOO 

0.0 

O.C 

0.0 

0.0 

0.0 c.o 

C.O 
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CORE ENGINE OUTPUT 


CORR FLOW 


PRESS RATIO 


IGV 


stage 1 

KO I L'R 


st-aior 


stag- 2 

ROT UR 


ST AIOR 


STAG- 3 


EFFICIENCY 


LOW SPOOL PERFORMANCE 


70.71 LB M/SEC 1.802 0.8*1 

32.08 KG/SEC 


rake correcteu pressure ratio 


1.802 


high spool performance 


*3.30 LBM/SEC 5.688 
19.6* KG/SEC 


0.802 


ROW OUTPUT 


FLOW SWI RL= C.O OEG 
PTAVG= 14.70PSIA = 10 1353. PA 
RV6LAVG* 750.0FPS * 228.6MPS 


PARTICLE SWIRL* 0.0 OEG 
TTAVG* 519.00 EG R * 286.3DEG K 
AXVELAVG* 35* .IFPS =107.9NPS 


PSAVG* 13.69PS1A = 9**05.PA 

VELAVG* 35*. IFPS =107.9MPS 
U= 661. FPS = 202. MPS 


THETA 

SEG 

NO 

VEL 

MN PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN OEG VEL 

REL 

VEL 

0 . 

1 

1.000 

0.3200 1.0000 

1.0000 

1.0000 

0.0 

o 

• 

o 

-.295 

0.0 

90.0 1.000 

1.000 


FLOW SWIRL* 12 .ObOEG PARTICLE SWIRL* 12.06DEG PSAVG* 13.32PS1A = 91810. PA 

PTAVG* 1*.6*PSIA = 100961. PA TTAVG* 519.00EG R * 288. 3DEG K VELAVG* 40B.8FPS *12*.6HPS 


RVELAVG* 

68*. 

7FPS = 

2C8.7MPS 

AXVELAVG* 388 

•8FPS = 

118.5MPS 

II- 

690.FPS * 210. MPS 


theta 

SEG 

VEL 

MN 

PS 

PT 

TT 

WBL 

WBL 

CF INCIDENCE 

BETA AXIAL 

REL 


NO 






LBM/SEC 

KG/SEG 

IN DEG 

IN DEG VEL 

VEL 

12. 

1 

1.000 

0.3708 1. 

0000 

1.0000 

1.0000 

o 

o 

o 

• 

o 

0.429 9.50 

3*. 6 1.000 

1.000 


FLOW SWIRL* 11.84DEG PARTICLE SWIRL* 27.58DEG PSAVG* 15.11PSIA = 1041B1.PA 

PTAVG= 10.52PSIA = 127675. PA TTAVG= 56O.*0EG R = 311.3DEG K VELAVG* 616.7PPS -188.0MPS 
RV? LAVG= *77.3FPS *• 1*5.5MPS AXVELAVG* *08.2FPS *12*.*MPS U* 710.FPS = 216. MPS 

THETA S6G VEL MN PS PT TT WBL WBL OF INCIDENCE ALPHA AXIAL REL 

NO LBM/SEC KG/SEG IN OEG IN DEG VEL VEL 

12. 1 l.OGC 0.5*68 1.0000 1.0000 1.0000 0.0 0.0 0.511 3.10 *1.* 1.000 1.000 


FLOW SWIRL* 16.050EG PARTICLE SWIRL* 31.79DEG PSAVG* 16.BBPSIA = 116399.PA 

PTAVG* 18.50PSIA = 127580. PA TTAVG* 560.*OEG R * 311.30EG K VELAVG* *17.*FPS *127.2MPS 

RVELAVG* 80B.VFPS = 2<*6.6MPS AXVELAVG* *16.2FPS =126.8MPS U* 726.FPS* * 221. MPS 


THETA 

SEG 

NO 

VEL 

MN PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN OEG 

BETA AXIAL 
IN DEG VEL 

REL 

VEL 

16. 

1 

1.000 

0.36*3 1.0000 

1.0000 

1.0000 

o 

• 

o 

0.0 

0.*li 

2.2* 

31.0, 1.000 

1.000 


FLOW SWIRL- 15.150EG PARTICLE SWIRL* *0.29DEG PSAVG* 20.11PSIA * 138620.PA 

PTAVG* 23.78PSIA * 1639*9. PA TTAVG- 6G8.*DEG R = 338.0DEG K VELAVG* 585.2FPS =178.*MPS 
RVrLAVG* 559.7FPS = 170-6MPS AXVELAVG* *28. IFPS =130.5MPS U* 760.FPS = 232. MPS 


THETA 

SEG VEL 

NO 

MN 

PS 

PT 

T7 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN OEG VEL 

REL 

VEL 

15. 

1 1.0C0 

0.*957 

1.0000 

1.0000 

1.0000 

o 

• 

o 

0.0 

0.312 

-14.22 

*7.0 1.000 

1.000 
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lujTLh 


ST * (OR 


ST A ICR 


STAGE * 
KO TOR 


STATOR 


STAGE 5 
ROTOR 


STATOR 


FLOW SWIRL- 19.8B0EG PARTICLE SWIRL* 95.03DEG PSAVG* 21.0APSIA = 1*5079. PA 

PTAVG* 23.63PS1A * lo289*.P« TTAVG* 608.A0EG R * 338.00EG X VELAVG= *88.0FPS *1*8.7MPS 
RVELAVG* B09.3FPS = 2*5.2MPS AXVELAVG= *72.0FPS =I*3.9HPS U = 775.FPS = 236.MPS 


Th'-IA s:g VEL 

NO 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 
KG/ SEG 

OF 

INClDENCfc 
IN OEG 

BETA AXIAL 
IN OEG VEL 

KEL 

VEL 

20- 1 1.000 

0.4103 

l.OGOO 

1.0000 

1.0000 

0.0 

0.0 

0.219 

-3.33 

33.9 1.003 

1.000 


FLOW SWIRL* 21.920EG PARTICLE SWIRL* 54.270EG PSAVG* 22.93PSIA = 138128. PA 

PTAVG* 26.50PS1A * 132791* PA TTAVG* 632.2DEG R * 351.2DEG K VELAVG* S5*.8FPS =169. IMPS 
RVELAVG* 686.0FPS = 209. IMPS AXVELAVG* 971.3FPS *1*3.TMPS 0= 791.FPS = 2*1. MRS 


tmeta 

SfcG 

VEL 

MN 

PS PT TT WBL 

WBL 


OF 

INCIDENCE 

ALPHA AXIAL 

REL 


NO 



LBM/SEC 

KG/ SEG 


IN OEG 

IN DEG VEL 

VEL 

21. 

1 

1.000 

C.4596 

1.0000 1.0000 1.0000 c.o 

0.0 


0.163 

—6. 16 

58 .2 1.000 

1.000 

FLOW SWIRL- 

38.390 

:G 

PARTICLE SWIRL- 7W240EG 


PSAVG= 23.34PSIA = 

160947 .PA 


PTAVG= 

26.49PS1A = 

18 2674. 

PA TTAVG= 632.20EG R - 351.2DEG 

K 

VELAVG= 

519.7FPS = 

158. AMPS 


RVELAVG- 913 

• 2FPS 

= 278.3MPS AXVELAVG* 474.4FPS -144.6MPS 


U= 

992.FPS = 302. MPS 


THETA 

SEG 

VEL 

MN 

PS PT TT WBL 

WBL 


DF 

INCIDENCE 

ALPHA AXIAL 

REL 


NO 



LBM/SEC 

KG/ SEG 


IN DEG 

IN DEG VEL 

VEL 

38. 

1 

l.COO 

0.4294 

1.0000 l.OOOC 1.0000 0.0 

0.0 


-.103 

12.80 

65.9 1.000 

1.000 


FLOW SWIRL* Al.lTOtG PARTICLE SWIRL* 74.03DEG PSAVG* 22.87PSIA * 157716. PA 

PTAVG* 26.56PS1A * 1331*1. PA TTAVG* 632.2DEG R = 351.2DEG K VELAVG* 563.7FPS *171. BMPS 
RVrLAVG* 903.6FPS * 275. AMPS AXVELAVG* S13.7FPS =156. BMPS 0= 975.FPS = 297. MPS 


theta 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

K6/SEG 

OF 

INCIDENCE 
IN OEG 

BETA AXIAL 
IN OEG VEL 

REL 

VEL 

%1. 

1 

1.000 

0.4673 

I. 0000 

1.0000 

1.0000 

0.0 

0.0 

0.404 

5.95 

34.6 1.000 

l.OCO 


FLOW SWIRL* A2.230EG PARTICLE SWIRL* 81.5SDEG PSAVG* 27.25PS1A = 19786*. PA 

PTAVG* 35.26PSIA * 2*3096. PA TTAVG* 695.S0EG R = 386.A0EG K VELAVG* 770.6FPS =23*.9MPS 


RVELAVG- 

689 

•4FPS - 

208.3MPS AXVELAVG* 5*5 

• 9FPS 

=166. 4MPS 

U*= 

955.FPS * 291. MPS 


THETA 

SEG 

NO 

VEL 

MN PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 
KG/ SEG 

OF 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

42. 

1 

1.000 

0.6189 1.0000 

1.0000 

1.0000 

0.0 

0.0 

0.306 

-3.91 

45.1 1.000 

1.000 


FLOW SWIRL* *7.8*0EG PARTICLE SWIRL* 87.I5DEG PSAVG* 29.55PS1A * 203708. PA 

PTAVG* 35 . 1AP S I A * 2*2300. PA TTAVG* 695.50EG R = 386.A0EG K VELAVG* 636 . 0FPS =193. BMPS 

RVELAVG* 867.1FPS = 26*.3MPS AXVELAVG* 569.7FPS =173.3MPS U* 939.FPS = 286.MPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIOINCE 
IN DEG 

BETA AXIAL 
IN OEG VEL 

REL 

VEL 

48. 

1 

1.000 

0.5047 

1.0000 

1.0000 

1.0000 

0.0 

0.0 

0.238 

-4.09 

41.0 1.000 

1.000 


FLOW SWIRL* *7 .9 80 EG PARTICLE SWIRL* 9I.91DEG PSAVG* 33.06PSIA * 227929.PA 

PTAVG* *2.0BPSIA * 2901*1. PA TTAVG* 737.*0EG R = *09.TDEG X VELAVG** 768 .7FPS =23*.3MPS 
RVELAVG* 7*2 • 5FPS * 226.3MPS AXVELAVG* 596.9FPS =181.9MPS 0* 926.FPS * 282. MPS 

THETA SEG VEL MN PS PT TT WBL WBL OF INCIDENCE ALPHA AXIAL REt 


3J 


NO LBN/SEC KG/StG IN OEG IN OEG VfcL VEL 

48. 1 1.000 G.5985 1.0000 1.0000 I. 0000 0.0 0.0 0.212 -12.44 50.9 1.000 1.000 

StAGfc 6 

KOTOR FLOW SWIRL- 53.200kG PARTICLE SWIRL 8 97.120EG PSAVG 8 34.47PSIA = 237659 .PA 

PTAVG= 41.93PS1A 8 2984 09. Pa TTAVG 8 737.40EG R 8 409.TDEG K VEL AVG 8 690.7FPS =210.5NPS 

RVfLAVG= 907.6FPS - 276.6MPS AXVELAVG 8 636.6FPS 8 194.0MP$ U= 415.FPS 8 279. MPS 


THETA 

SEG 

NO 

VfcL 

. MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN DEG 

BETA AXIAL 
IN OEG VEL 

REL 

VEL 

53. 

1 

1.000 

0.5341 

1.0000 

1.0000 

1.0000 

0.0 

O.C 

0.167 

-6.05 

44.5 1.000 

1.000 


VIATOR FLOW SWIRL 8 52.98DCG PARTICLE SWIRL 8 100. 38DEG PSAVG 8 37.93PSIA 8 261486. PA 

PTAVG 8 4&.47PSIA 8 334159. PA TTAVG= 785.3DEG R 8 436.3DEG K VELAVG= 799.5FPS =243.7MPS 
RVELAVG 8 818.8FPS * 249.6MPS AXVELAVG 8 670.4FPS 8 204.3MPS U 8 906.FPS 8 276.NPS 



THETA 

SfcG 

NO 

VEL MN 

PS 

PT TT WBL 

LBM/SEC 

WBL OF 

KG/SEG 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VfcL 


53. 

1 

1.000 0.6039 

1.0000 

I.OOOC 1.0000 0.0 

0.0 0.223 

-11.50 

57.0 1.000 

1.000 

stage ? 
ROHR 

FLOW SWIRL 8 

56.45DEG 

particle swirl 8 I03.86oeg 

PSAVG 8 4 1 

•33PSIA ’ = 

284995. PA 



PTAVG^ 50.26PS1A =■ 346512. PA TTAVG= 785.3DEG R 8 436.3DEG K VfcL AVG 8 71b.2FP$ : =21».3MPS 
RVtLAVG 8 V99-6FPS « 304.7MPS AXVELAVG 8 694.3FPS =2ll.6HPS U= 995.FPS & 273. HPS 


THfcTA 

SEG 

NO 

VEL MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL ; 
KG/SEG 

OF INCIDENCE 
IN DEG 

BETA AXIAL 
IN OEG VEL 

REL 

VfcL 

56. 

l 

l.OOC 0.5372 

1.0000 

l.COOO 

I.OOOC 

0.0 

0.0 

0.226 -5.19 

44.0 1.000 

l.OCO 


j,T aTOK FLOW SWIRLS 56.2BDFG PARTICLE SW1RL 8 106.640EG PSAVG 8 46.65PS1A 8 321638.PA 

PI AVG 8 61.08PSIA 8 42U6G.PA TTAVG= 651.6DEG R 8 473.1DEG K VELAVG 8 871.6FPS 8 265.7MPS 


RVELAVG 8 

874.1FPS 8 

266.4MPS AXVELAVG 8 752 

•3FPS « 

=22 9. 3MPS 

U= 

885. FPS = 270. HPS 


THfcTA 

SEG VEL 

NO ' 

MN PS PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF INCIDENCE ALPHA AXIAL 
IN DEG IN OEG VEL 

REL 

VEL 

56. 

1 1.000 

0 .6350 l.OCOO 1.0000 

1.0000 

0.0 

0.0 

0. 176 -19.67 59.7 1-000 

l.OCO 


STAGE e 

KOTLR Flow SWIRL 8 60.48OfcG PARTICLE SWIRL 8 110.840fcG PSAVG 8 50.88PSI A 8 3508C8.PA 

. , PTAVG 8 o3.46PS!A 8 437529. PA TTAVG= 851.6DEG R 8 473. ICE G K VELAVG= 791.6FPS 8 241.3MPS 

RV’LAVG 8 990.2FPS 8 301. BMPS AXVELAVG 8 755.0FPS 8 23C-1HPS U 8 979.FPS 8 268. MPS 

1HETA $EG VEL MN PS PT TT WBL WBL OF INCIDENCE BETA AXIAL KEL 

NO LBM/SEC KG/SEG IN OEG IN DEG VEL VEL 

60. 1 1.000 0.5728 1.0000 l.COCO 1.0000 0.0 0.0 0.139 -12.28 49.7 1.000 l.COO 

ST A TDR FLOW SWIRL 8 60.120‘G PARTICLE SWIRL 8 112.93DEG PSAVG 8 55.36PSIA 8 391682. PA 

PTAVG 8 73.80PS1A 8 508830. PA TTAVG 8 910.3DEG R 8 505.7DEG K VELAVG 8 929.5FPS 8 283.3MPS 

RVELAVG 8 927.6FPS 8 282.7MPS AXVELAVG 8 819.8FPS =249.9HPS U= 872.FPS 8 266.MPS 

THETA SEG VEL MN PS PT TT WBL WBL OF INCIDENCE ALPHA AXIAL REL 

NO LBM/SEC KG/SEG IN DEG IN OEG VEL VtL 

60. 1 l.OOC 0.6572 l.OCOC I.CCOO l.OOCO 0.0 0.0 .0.180 -20.28 61.9 1.000 l.OCO 
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STAGt 9 
iv \J TCk 


STATON 


STAGt lu 

kqtlr 


STATOR 


SUC-t U 

KOTiiR 


STATOK 


STAGS 1? 
rutur 


FLOW ^WIRL= 62.99DEG PARTICLE SWIRL* 115 . 8 ODfcG PSAVG= 60.94PSIA = 620171. PA 

PfAVG= 76-97PSIA = 53C67C.PA TT AVG= 910.30EG R = 505.7DEG K VEL AVG C 8-60. 8FPS =256-3MPS 
RVELAV<>=1C62 .9PPS = 317.9WPS AXVtL AVG= 813.1FPS = 247. BMPS U = 867.FPS = 264. MPS 


THETA 

SfcG 

NO 

VEL MN 

PS 

PT TT WBL 

LBM/SfcC 

WBL OF INCIDENCE 

KG/SEG IN DEG 

BETA 

IN DEG 

AXIAL 

VEL 

63. 

1 

1.000 0.5900 

1.0000 

l.COOO 1.0000 0.0 

0.0 0.188 -12.94 

51.2 

1.000 

flow iwiRL= 

62.8CDFG 

PARTICLE SWIRL-118. 16DEG 

PSAVG* 69.83PSIA = 

481675 

• PA 


PTAVG= 90.C8PSIA = 62X068. PA TTAVG= 972.4DEG R = 540.2DEG K VELAVG* 906.2FPS =276.?MPS 
RV tLAVG* 922.7FPS = 2BX.2MPS AXVfcL AVG= 805.9FPS = 245.6MPS U= 663.FPS * 263. MPS 

theta seg vel mn ps pt tt wbl wbl df incidence alpha axial 

no LBN/SEC KG/SEG IN DEG IN DEG VEL 

63. 1 1.000 0.6177 1.0000 1.0000 1.0000 0.0 0.0 0.156 -23.20 62.8 1.000 


FLOW SWIRL* 65.550EG PARTICLE SW IRL= 120.91DEG PSAVG- 75.76PS1A = S22327.PA 

PTA VG= 93.47PSIA = 664446. PA TTAVG= 972.4DEG R * 540.2DEG K VELaVG* 825.7FPS =251.7HPS 
RVELAVG=1005.2FPS = 306.4MPS AXVEL AVG= 790.4FPS =240.9MPS U= 860.FPS = 262. MPS 

THtTA SEG VEL MN PS PT TT WBL WBL OF 1NC10ENCE BETA AXIAL 

NO LBM/SEC KG/SEG IN OEG IN DEG VEL 

66. 1 1.000 0.5596 1.0000 1.0000 1.0000 0.0 0.0 0.131 -14.64 51.8 1.000 


FLOW SWIRL= 64.970EG PARTICLE SWIRL=122.94DEG PSAVG= 86 .1BPSI A = 594193. PA 

PTAVG=107.4lPSIA = 740581. PA TTAVG=1 C 26 .9DEG R = 570.50EG K VEL AVG= 868.2FPS =264.6MPS 
RVELAVG= 923.3FPS = 281.4MPS AXVEL AVG= 785.0FPS =239.3MPS 857.FPS = 261. MPS 


THETA 

SEG 

NO 

vel 

MN PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

DF 

INCIDENCE 
IN DEG 

ALPhA AXIAL 
IN Otb VtL 

65. 

1 

1.000 

0.5737 1.0000 

1.0000 

1.0000 

0.0 

0.0 

0.118 

-20.51 

6A.7 1.000 


FLOW SWlRL= 67.240EG PARTICLE SWIRL=I25. 2I0EG PSAVG= 90.35PSIA = 622913.PA 

PTAVG= 109 .99PSI A = 75 9346. PA TTAVG=1026.9DEG R = 570.5DEG K VEL AVG= 821.9FPS =250.5HPS 

RVELAVG=1025.1FPS = 312.4MPS AXVELAVG* 795.3FPS =242.4HPS U= 854.FPS = 260.HPS 

THETA SEG VEL HN PS PT TT WBL WBL OF INCIDENCE BETA AXIAL 

NO LBM/SEC KG/SEG IN OEG IN OEG VEL 

67. 1 1.000 0.5414 1.0000 1.0000 1.0000 0.0 0.0 0.115 -11.98 50.9 1.000 

Flow SWIRL- 66.210EG PARTICLE SW1RL=127.080EG P SA VG=I02.43PsI A = 706202. PA 

PTAVG=125 - 08P S Ia = 862398. PA TTAVG=1084 .30EG R = 602.40EG K VELAVG* 85I.IFPS =259.4MPS 

RVELAVG= 950.3FPS = 209.7MPS AXVELAVG= 788.4FPS =240.3MPS U= 851.FPS = 259. MPS 

THETA SEG VEL MN PS PT TT WBL WBL DF INCIDENCE ALPHA AXIAL 

NO LBM/SEC KG/SEG IN DEG IN OEG VEL 

66. 1 1.000 0.5463 l.OOCO 1.0000 1.0000 0.0 0.0 0.097 -26.57 67.9 1.000 


FLOW SWIRL- 68.280EG 
PTAVG=129 .40PS1A = 892162. PA 
RVELAVG=1027.1FPS = 313. IMPS 


PARTICLE SWIRL-129.150EG 
TTAVG«=1084.3DEG R * 602.40EG K 
AXVELAVG- 789.2FPS =240.6MPS 


P SAV6=»107 .9 IP SI A = 764008 .PA 
VEL AVG= 812.3FPS =247.6MPS 
U= 850.FPS » 259. MPS 


KEL 

VEL 

1.000 


KEL 

VEL 

1.000 


REL 

VEL 

l.COO 


KEL 

VEL 

1.000 


REL 

VEL 

1.000 


REL 

VEL 

I. 000 
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theta 

SEG 

NO 

VEL 

HN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/ SEG 

DF 

INCIDENCE 
IN DEG 

BETA AXIAL 
IN DEG VEL 

REL 

VEL 

68. 

1 

1.000 

0.5202 

1.0000 

1.0000 

1.0000 

0.0 

P 

a 

O 

0.142 

-13.01 

50.2 1.000 

1.000 


STAUIR FLOW SWIRL* 67.18DEG PARTICLE SWIRL=130.91DEG PSAVG*120.00PS1A * 82739V. PA 

PTAVG* 141.31PS1A * 974308. PA T T A VG=1 120.1 DEG R = 622.30EG K VELAVG* 784.3FPS *239.0NPS 
R VELAVG* 917.2FPS * 279.6HPS AXVELAVG* 728.0FPS *221.9MPS U= 850. F PS * 259. WPS 



theta 

StG 

NO 

VEL 

HN 

PS 

PT 

TT 

WBL 

L&H/S'C 

WBL 
KG/ SEG 

OF 

INCIOENCE 
IN DEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

STAGE 13 

6?. 

1 

1.000 

0.4933 

1.0000 

1.0000 

1.0000 

0.0 

o 

a 

O 

0.145 

-23.97 

68.2 1.000 

1.000 


RUT l* FLOW SWIRL* 69.010EG PARTICLE SWIRL* 132. 740EG P SAVG*124 .4TPSI A « 858170. PA 


P T AVG* 142 .84P S I A * 984877. PA TTAV&=! 1 20 . 10EG R * 622.30EG K VELAVG* 721.2FPS *219. BMPS 
RVELAVG* 999.5FPS * 3C4.7HPS AXVELAVG* 706.8FPS =215.4MPS U* 850. FPS * 259.MPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 
KG/ SEG 

OF 

INCIOENCE 
IN OEG 

BETA AXIAL 
IN OEG VEL 

REL 

VEL 

69. 

1 

1.000 

0.4520 

1.0000 

1.0000 

1.0000 

0.0 

0.0 

0.130 

-9.71 

45.0 1.000 

1.000 


STATOR FLOW SWIRL* 67.640E& PARTICLE SWIRL* 134.200EG PSAV6*135.19PSIA * 932128. PA 


PTAVG*1S3.82PSIA *1060577. PA TTA VG*1 139 .80EG R * 633.20EG K VELAVG* 704.8FPS *214. BMPS 
RVELAVG* V03.5FPS = 275.4MPS AXVELAVG* 663.8FPS *202.3MPS II* 850.FPS * 259. KPS 


THETA 

SEG 

VEL MN 

PS 

PT 

TT 

WBL 

WBL 

OF 

INCIOENCE 

ALPHA AXIAL 

REL 


NO 





LBM/SEC 

KG/SEG 


IN DEG 

IN DEG VEL 

VEL 

68. 

1 

1.000 0.4375 

1.0000 

1.0000 

1.0000 

0.0 

0.0 

0.370 

-28.17 

70.4 1.000 

1.000 


EXIT FLOW SWIRL* 69.08DEG PARTICLE SWIRL* 135.64DEG PSAVG*140.96PSIA * 971887. PA 

PTAVG=150.70PSIA *1039045. PA TTAVG=1139.6DEG R * 633.2DEG K VELAVG* 509. 2FPS =155. 2MPS 
RVkLAVG* O.OFPS = O.OMPS AXVELAVG* O.OFPS = O.OMPS U= 850.FPS * 259.MPS 

THETA SEG VEL MN PS PT TT WBL WBL OF INCIDENCE AXIAL REL 

NO L6M/SEC KG/ SEG IN DEG IN DEG VEL VEL 

69. 1 1.000 0.3134 1.0000 1.0000 1.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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DETAILED FLOW PROPERTY 
CALCULATIONS WITH DISTORTED 
INLET 



WC0RR*148.5LBH/SEC= 67.4KG/SEC N1C0RR* 7700. RPM N2C0RR* 9800. RPM N2/N1 (MECH)*l.4lO 

THETH* O.OEG BYPASS RATION. 100 MAX-MIN/A VG=0. 449 


FAN GO OUTPUT 


CORR FLOW PRESS RATIO EFFICIENCY 


FAN OD PERFORMANCE 77.76 IbH/SEC 1.705 0.817 

35.27 KG/SEC 

ROW OUTPUT 


IGV 


FLOW SWIRL* 0.0 DEG 
PTAVG= 14.70PSIA = 101353. PA 
RvELAV&=1082.*FPS = 329.9MPS 


PARTICLE SWIRL* 0.0 OEG 
TTAVG= 519.0DEG R * 286.30EG K 
AXVELAVG* 3S3.3FPS =107.7NPS 


PSAVG* 13.69PSIA * 94401 .PA 

VELAVG* 353.3FPS =107.?NPS 
U c IC23.FPS * 312. MPS 


STAGE 1 
HOT UR 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBN/ SEC 

WBL 

KG/ SEG 

UF 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN DEG VEL 

rel 

VEL 

0. 

1 

0.977 

0.3117 

0.7783 

0.7755 

1.0000 

0.0 

0.0 

-.565 

0.0 

90.0 

0.977 

0.997 

20. 

2 

0.970 

0.3096 

0.7790 

0.7755 

1.0000 

0.0 

0.0 

-.565 

0.0 

90.0 

0.970 

0.997 

40. 

3 

0.966 

0.3082 

0.7795 

0.7755 

1.0000 

0.0 

0.0 

-.566 

0.0 

90.0 

0.966 

0.996 

60. 

4 

0.963 

0.3072 

0.7799 

0.7755 

1.0000 

0.0 

0.0 

-.566 

0.0 

90 .C 

0.963 

0.996 

80. 

5 

0.961 

0.3065 

0.7801 

0.7755 

1.0000 

0.0 

0.0 

-.566 

0.0 

90.0 

0.961 

0.996 

100. 

6 

0.933 

0.2975 

1.2363 

1.2245 

1.0000 

0.0 

0.0 

-.568 

0.0 

90.0 

0.933 

0.993 

120. 

7 

0.979 

0.3126 

1.2285 

1.2245 

1.0000 

0.0 

0.0 

-.565 

0.0 

90.0 

0.979 

0.998 

140. 

8 

1.003 

0.3204 

1.2243 

1.2245 

1.0000 

0.0 

0.0 

-.563 

0.0 

90.0 

1.003 

1.000 

160. 

9 

1.016 

0.3247 

1.2220 

1.2245 

1.0000 

0.0 

0.0 

-.562 

0.0 

90.0 

1.016 

1.002 

180. 

10 

1.024 

0.3270 

1.2207 

1.2245 

1.0000 

0.0 

0.0 

-.561 

0.0 

90.0 

1.024 

1.002 

200. 

11 

1.027 

0.3283 

1.2201 

1.2245 

1.0000 

0.0 

0.0 

-.561 

0.0 

90.0 

1.027 

1.003 

220; 

12 

1.029 

0.3290 

1.2197 

* 1.2245 

1.0000 

0.0 

0.0 

-.561 

0.0 

90.0 

1.029 

1.003 

240. 

13 

1.031 

0.3293 

1.2195 

1.2245 

1.0000 

0.0 

0.0 

-.561 

0.0 

90.0 

1.031 

1.003 

260. 

14 

1.031 

0.3295 

1.2194 

1.2245 

1.0000 

0.0 

0.0 

-.561 

0.0 

90.0 

1.031 

1.003 

260. 

15 

1.072 

0.3430 

0.7675 

0.7755 

1.0000 

0.0 

0.0 

-.559 

0.0 

90.0 

1.072 

1.008 

300. 

16 

1.029 

0.3297 

0.7726 

C.7755 

1.0000 

0.0 

0.0 

-.561 

0.0 

90.0 

1.029 

1*003 

320. 

17 

1.0C3 

0.3202 

0.7755 

•C. 7755 

1.0000 

0.0 

0.0 

-.563 

0.0 

90.0 

1.003 

1.000 

340. 

18 

0.987 

0.31 5C 

0.7772 

0.7755 

1.0000 

0.0 

0.0 

--564 

0.0 

90.0 

0.987 

0.999 


flow skirl* 

9.17DEG 

PARTICLE SWIRL* 9. 

17DEG 


PSAVG* 13 

• 2<*PS1A * 

91302.PA 


PTAVG* 

14.75PSIA = 

1017C9. 

PA TTAVG* 519 • OD EG R * 

298.3DEG 

K 

VELAVG* 43*.3FPS *132. AMPS 


Rvelavi 

>= 915 

•7FPS = 

279* IMPS AXVELAVG* 388 

•7FPS i 

= 11 8. 5MP S 


U=1023.F PS * 312.MPS 



THFTA 

SEG 

VEL 

NN 

PS 

PT 

TT 

WBL 

WBL 

OF 

INCIDENCE 

BETA 

AXIAL 

REL 


NO 






LBN/SEC 

KG/SEG 

IN DEG 

IN OEG VEL 

VEL 

9. 

1 

0.978 

C .38 56 

0.7778 

0.7737 

1.0000 

G.O 

0.0 

C.311 

8.99 

24.5 

0.978 

1.000 

29. 

2 

0.972 

0.3831 

0.7783 

C.7732 

1.0000 

0.0 

0.0 

0.316 

9.15 

24.3 

0.972 

l.OOC 

49. 

3 

0.967 

0-3814 

0.7787 

0.7729 

1.0000 

0.0 

0.0 

0.320 

9.27 

24.2 

0.967 

1.000 

69. 

4 

C.964 

0.3802 

0.7790 

0.7727 

1.0000 

0.0 

0.0 

0.323 

9.35 

24.2 

0.964 

1.000 

89. 

5 

C.9o2 

0.3793 

0.7792 

0.7725 

1.0000 

0.0 

0.0 

0.325 

9.40 . 

24.1 

0.962 

1.000 

109. 

6 

0.936 

0-3686 

1.2338 

1.2166 

1. 0000 

0.0 

0.0 

0.308 

10.12 

23-4 

0.936 

1.001 

129. 

7 

0.980 

0-3867 

1.2277 

1.2219 

1.0000 

0.0 

0.0 

0.279 

8.91 

24.6 

0.980 

l.OCO 

149. 

6 

1.003 

0-3959 

1.2244 

1.2247 

1.0000 

0.0 

0.0 

0.259 

9.30 

25.2 

1.003 

1.000 

169. 

9 

1.016 

0-4010 

1*2226 

1.2262 

1.0000 

0.0 

0.0 

0.249 

7.95 

25.5 

1.016 

1.000 

189. 

10 

1.022 

0-4038 

1.2216 

1.2270 

1.0000 

0.0 

0.0 

0.245 

7.77 

25.7 

1.022 

1.000 

2o9. 

11 

1.026 

0.4053 

1.2210 

1.2275 

1.0000 

0.0 

0.0 

0.243 

7.67 

25.8 

1.026 

1.000 

229. 

12 

1.028 

0-4061 

1.2207 

1.2277 

1.0000 

0.0 

0.0 

0.241 

7.62 

25.9 

1.028 

l.COO 

249. 

13 

1.029 

0-4065 

1.2206 

1.2278 

2.0000 

0.0 

0.0 

0.241 

7.59 

25.9 

1.029 

1.000 

269. 

14 

1.030 

0-4067 

1.2205 

1.2279 

1.0000 

0.0 

0.0 

0.240 

7.57 

25.9 

1.030 

1.000 

289. 

15 

1.070 

0.4231 

0.7684 

0.7803 

l.OOCO 

0.0 

0.0 

0.235 

6.49 

27.0 

1.070 

1.000 

309. 

16 

1.027 

0.4057 

0.7732 

0.7775 

1.0000 

0.0 

0.0 

0.265 

7.64 

25.9 

1.027 

1.000 

329. 

17 

1.002 

0-3956 

0.7755 

0.7756 

1.0000 

0.0 

0.0 

0.290 

8.31 

25.2 

1.00? 

1.000 

349. 

ia 

0.987 

0-3894 

0.7769 

0.7744 

1.0000 

0.0 

0.0 

0.303 

8.73 

24.8 

C.987 

1.000 
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STATOR 


FLOW SWiRL= *.49DEG PARTICLE SW1RL= 19.060EG 

PTAVG= L8.76PblA = 129325. PA TTAVG= 566.30EG R = 314.6DEG K 
R VELA VG= T37.9FPS = 224.9MPS AXV6LAVG= 393.2FPS =119.8MPS 


PSAVG= 16.00PSIA = 110300. PA 
VELAVG* 549.3FPS =167.4MPS 
U=1007.FPS * 3Q7.MPS 


theta 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBN/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN- OEG VEL 

REL 

VEL 

8. 

l 

1.001 

0.4814 

0.7850 

0.7846 

1.0016 

0.0 

0.0 

0.459 

-0.26 

43.6 

0.970 

0.970 

28. 

2 

1.006 

0.4836 

0.7834 

0.7841 

1.0012 

c.o 

0.0 

0.465 

0.07 

43.2 

0.966 

0.966 

4b. 

3 

1.007 

0.4649 

0.7824 

0.7838 

1.0010 

0.0 

0.0 

0.470 

0.31 

43.0 

0.962 

0.962 

69. 

4 

1.009 

0.4858 

0.7919 

0.7837 

1.0008 

0.0 

0.0 

0.473 

0.49 

42.8 

G.960 

0.960 

88. 

5 

1.010 

0.4865 

0.7815 

0.7836 

1.0007 

0.0 

0.0 

0.476 

0.61 

42.7 

0.959 

0.959 

108. 

6 

1.071 

C.50C3 

1.2553 

1.2702 

1.0672 

0.0 

0.0 

0.445 

-0.68 

44.0 

0.976 

0.976 

128. 

7 

1.025 

0.4956 

1.1959 

1.2064 

0.9954 

0.0 

0.0 

0.414 

-2.49 

45.8 

1.000 

1.000 

148. 

a 

1.012 

0.4883 

1.2032 

1.2080 

0.9967 

0.0 

0.0 

0.388 

-3.86 

47.2 

1.018 

1.018 

160. 

9 

1.002 

0.4830 

1.2117 

1.2123 

0.9981 

0.0 

0.0 

0.378 

-4.40 

47.7 

1.025 

1.025 

193. 

1C 

0.997 

0.49 01 

1.2165 

1.2149 

0.9999 

0.0 

0.0 

0.373 

-4.67 

46.0 

1.029 

1.029 

2C8. 

li 

C.994 

0.4786 

1.2192 

1.2163 

0.9992 

0.0 

0.0 

0.370 

-4.91 

49.1 

1.031 

1.031 

228. 

12 

C.992 

0.4777 

1.2206 

1.2171 

0.9995 

0.0 

0.0 

0.369 

-4.89 

48.2 

1.032 

1.032 

248. 

13 

0.991 

0.4773 

1.2214 

1.2176 

0.9996 

0.0 

0.0 

0.368 

-4.93 

48.2 

1.032 

1.032 

268. 

14 

C.991 

0-4770 

1.2218 

1.2178 

0.9996 

0.0 

0.0 

0.367 

-4.95 

48*2 

1.032 

1.032 

268. 

15 

0.944 

0.4705 

0.7451 

0.7396 

0.9304 

0.0 

0.0 

0.369 

-5.13 

• 

CD 

•r 

1.035 

1.035 

309. 

16 

0.972 

0.4662 

0.79*9 

0.7969 

1.0043 

0.0 

0.0 

0.403 

-3.16 

46.5 

1.009 

1.009 

328. 

17 

C.984 

0.4724 

0.7925 

0.7875 

1.0035 

0.0 

0.0 

0.434 

-1.54 

44.9 

0.997 

0.997 

348. 

18 

0.994 

0.47B0 

0.7878 

0.7057 

1.0023 

c.o 

0.0 

0.449 

-0.76 

44.1 

0.977 

0.977 


STAGE 2 

ROTOR FLOW SWIRL= 13.360EG PARTICLE SW1RL= 23.920EG PSAVG* 17.30PSIA = 119276.PA 

PTAVG= 19.01PS1A * 131094. PA TTAVG= 566.3DEG R = 314.60EG K VELAVG= 423.9FPS = 129.2MPS 
RV!fLAVG= 973.3FPS = 296.7MPS AXVeLAVG* 408.5FPS =124.5MPS U= 997.FPS * 304.MPS 


THETA 

SEG 

NO 

VEL 

NN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

DF 

INCIDENCE 
IN DEG 

BETA AXIAL 
IN DEG VEL 

REL 

VEL 

13. 

1 

0.969 

0.3563 

0.7874 

0.7822 

1.0016 

0.0 

0.0 

0.245 

5.94 

24.1 

0.969 

0.998 

33. 

2 

C.965 

0.3547 

0.7962 

0.7903 

1.0012 

0.0 

0.0 

0.249 

6.05 

24.0 

0.965 

0.998 

53. 

3 

0.962 

0.3535 

0. 78 55 

0.7792 

1.0010 

0.0 

0.0 

0.253 

6.12 

23.9 

0.962 

0.997 

73. 

4 

0.960 

C.3527 

0.7851 

0.7705 

1.0008 

0.0 

0.0 

0.255 

6.18 

23.8 

0.960 

0.997 

93. 

5 

0.958 

0.3521 

0.7848 

0. 7780 

1.0007 

0.0 

0.0 

0.257 

6.22 

23.8 

0.958 

0.997 

113. 

6 

0.982 

0.3496 

1.2556 

1.2431 

1.0672 

0.0 

0.0 

0.183 

5.62 

24.4 

0.982 

0.999 

133. 

7 

1.001 

0.3693 

1.1978 

1.1975 

0.9954 

0.0 

0.0 

0.169 

5.16 

24.8 

1.001 

1.000 

153. 

8 

1.019 

0.3759 

1.2026 

1.2063 

0.9967 

0.0 

0.0 

0.162 

4.72 

25.3 

1.019 

1.001 

173. 

9 

1.026 

0.3783 

1.2097 

1.2149 

0.9981 

0.0 

0.0 

0.159 

4.54 

25.5 

1.026 

1.002 

193. 

10 

1.030 

0.3795 

1.2137 

1.2198 

0.9988 

0.0 

0.0 

0.158 

4.46 

25.5 

1.030 

1.002 

213. 

11 

1.031 

0.3801 

1.2161 

1.2225 

0.9992 

0.0 

0.0 

0.157 

4.41 

25.6 

1.031 

1.002 

233. 

12 

1.032 

0.3805 

1.2173 

1.2239 

0.9995 

0.0 

0.0 

0.157 

4.39 

25.6 

1.032 

1.002 

253. 

13 

1.033 

0.3906 

1.2180 

1.2247 

0*9996 

0.0 

0.0 

0.156 

4.36 

25.6 

1.033 

1.002 

273. 

14 

1.033 

0.3807 

1.2103 

1.2251 

0.9996 

0.0 

0.0 

0.156 

4.37 

25.6 

1.033 

1.002 

293. 

15 

1.029 

0.3935 

0.7449 

0.7541 

0.9304 

0.0 

0.0 

0.210 

4.46 

25.5 

1.029 

1.002 

313. 

16 

1.008 

0.3703 

0.7940 

0.7942 

1.0043 

0.0 

0.0 

0.222 

4.99 

25.0 

1.008 

1.000 

333. 

17 

0.986 

0.3622 

0.7935 

0.7905 

1.0035 

0.0 

0.0 

0.231 

5.52 

24.5 

0.986 

0.999 

353. 

18 

0.976 

0*3586 

0.7897 

0.7853 

1.0023 

0.0 

0.0 

0.239 

5.78 

24.2 

0.976 

0.998 


STATOR FLOW SWIRL= 12.08D6G PARTICLE SWIRL= 29.45DEG PSAVG= 20.40PSIA * 140665.PA 

PTAVG* 23.12PSIA = 159429. PA TTAVG= 605.70EG R = 336.5DEG K VELAVG= 505.5FPS =154. IMPS 
RVELAVG= 832.0FPS = 253.6HPS AXVELAVG= 422.2FPS =128.7HPS U= 994.FPS = 303. MPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

12. 

1 

1.000 

0.4253 

0.8006 

0. 7999 

1.0064 

0.0 

0.0 

0.119 

-28.93 

52.9 

0.959 

0.959 

32. 

2 

1.002 

0.4262 

0.7990 

0.7987 

1.0062 

0.0 

0.0 

0.128 

-28.55 

52.6 

0.955 

0.955 

52. 

3 

1.004 

0.4268 

0.7982 

0.7981 

1.0062 

c.o 

0.0 

0.134 

-28.27 

52.3 

0.952 

0.952 

72. 

4 

1.005 

0.4272 

0.7977 

0.7979 

1.0063 

0.0 

0.0 

0.139 

-28.06 

52.1 

0.950 

0.950 

92. 

5 

1.005 

0.4276 

0.7973 

0.7976 

1.0063 

0.0 

0.0 

0.142 

-27.92 

51.9 

0.948 

0.948 

112. 

6 

1.026 

0.4209 

1.2306 

1.2262 

1.0802 

0.0 

0.0 

-.000 

-34.22 

53.2 

1.016 

1.016 

132. 

7 

1.026 

0.4356 

1.1883 

1. 1944 

1.0141 

0.0 

0.0 

030 

-35.53 . 

59.5 

1.029 

1.029 

152. 

8 

1.008 

0.4315 

1.1833 

1.1865 

0 . 9935 

0.0 

0.0 

-.044 

-36.11 

60.1 

1.036 

1.036 

172. 

9 

1.C02 

0.4288 

1.1953 

1.1967 

0.9945 

c.o 

0.0 

-.051 

-36.40 

60.4 

1.039 

1.035 

192. 

10 

1.000 

0.4277 

1.2018 

1.2023 

0.9948 

0.0 

0.0 

-.054 

-36.54 

60.5 

1.040 

1.040 

212. 

11 

0.999 

0.4272 

1.2053 

1.2055 

0.9950 

0.0 

0.0 

-.056 

-36.60 

60.6 

1.041 

1.041 

232. 

12 

0.998 

0.4269 

1.2072 

1.207 2 

0.9951 

0.0 

0.0 

-.057 

-36.64 

60.6 

1.041 

1.041 

252. 

13 

U.998 

0.4268 

1.2082 

1.2081 

0.9952 

0.0 

0.0 

-.057 

-36.66 

60.7 

1*041 

1.041 

272. 

14 

0.990 

0.4267 

1.2080 

1.2086 

0.9952 

o.c 

0.0 

-.057 

-36.67 

60.7 

1.041 

1.041 

292. 

15 

0.969 

0.4339 

0.7583 

C • 76 14 

0.9086 

0.0 

0.0 

0.046 

-32.06 

56.1 

0.993 

0.993 

312. 

16 

0.970 

0.4160 

G.8056 

0.8006 

0.9875 

0.0 

0.0 

0.072 

-31.00 

55.0 

C.981 

0.981 

332. 

17 

0.990 

0 .4203 

0.8109 

0.8075 

1.0091 

0.0 

0.0 

0.092 

-30.13 

54.1 

C.972 

0.972 

352. 

10 

0.997 

0.4236 

0.8039 

0.8024 

1.0068 

c.o 

0.0 

0.107 

-29.45 

53.4 

0.965 

C.V65 
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STAtifc 3 

KOTLR FLOW SwIRL- 17.320FG, PARTICLE: SW1RL= 3A.69DEG PSAVG= 20.0APS1A = 136176. PA 

PTaVG= 22.97PSIA * 156395. PA TTAVG=. 605.7DEG R = 336.50EG K VELAVG= 522.7FPS =159.3MPS 
RVELAVG* 926.1FPS = 292.9MPS AXVELAVG= 456.4FPS =145.2MPS U= 962.FPS = 299.MPS 


THETA 

SEG 

VEL 

MN 

PS 

PT 

TT 

WBL 

WBL 

OF 

INCIDENCE 

BETA 

AXIAL 

REL 


NO 






LBH/SEC 

KG/SEG 


IN DEG 

IN DEG VEL 

VEL 

17. 

1 

0.948 

0.4163 

0.8154 

0.8014 

1.0064 

C.O 

0.0 

-.050 

-5.75 

29.9 

0.948 

0.995 

37. 

2 

0.943 

0.4142 

0.9148 

0.7999 

1.0062 

0.0 

0.0 

-.046 

-5.60 

29.8 

0.943 

0.995 

57. 

3 

0.939 

0.4126 

0.8148 

0.7991 

1.0062 

0.0 

0.0 

“.C43 

-5.49 

29.7 

0.939 

0.994 

77. 

4 

0.937 

0.4114 

0.8149 

0.7987 

1.0063 

0.0 

0.0 

“.040 

-5.39 

29.6 

0.937 

0.994 

$7 • 

5 

0.935 

0.4105 

0.8150 

0.7983 

1.0063 

0.0 

0.0 

-.039 

-5.34 

29.5 

0.935 

0.994 

117. 

6 

1.017 

0.43 22 

1.2317 

1.2214 

1.0802 

0.0 

0.0 

-.442 

-7.97 

32.2 

1.017 

1.001 

137. 

7 

1.037 

0.4551 

1.1616 

1.1880 

1.0141 

0.0 

0.0 

-.396 

-8.58 

32.8 

1.037 

1.0C3 

157. 

S 

1.045 

0.4641 

1.1709 

1.1939 

0.9935 

0.0 

0.0 

-.381 

-8.86 

33.1 

1.045 

1.004 

177. 

9 

1.050 

0.4659 

1.1806 

1.1949 

0.9945 

0.0 

0.0 

395 

-9.99 

33.2 

1.050 

1.005 

197. 

10 

1.052 

0.4666 

1.1659 

1.2010 

0.9948 

0.0 

0.0 

-.388 

-9.06 

33.3 

1.052 

1.005 

217. 

11 

1.053 

0.4671 

1.1890 

1.2044 

0.9950 

o.e 

0.0 

-.390 

-9.09 

33.3 

1.053 

1.005 

237. 

12 

1.053 

0.4674 

1.1906 

1.2062 

0.9951 

0.0 

0.0 

-.391 

-9.10 

33.3 

1.053 

1.005 

257. 

13 

1.054 

0.4675 

1.1914 

1.2071 

0.9952 

0.0 

0.0 

-.392 

-9.11 

33.3 

1.054 

1.005 

277. 

14 

1.054 

0.4675 

1.1919 

1.2077 

0.9952 

0.0 

0.0 

-.392 

-9.12 

33.3 

1.054 

1.005 

297. 

15 

0.990 

0.4594 

0.7602 

0.7665 

0.9086 

0.0 

0.0 

-.003 

-7.11 

31.3 

0.990 

0.999 

317. 

16 

0.975 

0-4330 

0.8125 

0.8062 

0.9875 

0.0 

0.0 

-.050 

-6.62 

30.8 

0.975 

0.997 

337. 

17 

C .964 

0.4232 

0.8217 

0.8107 

1.0081 

C.O 

o.c 

-.063 

-6.25 

30.5 

0.964 

0.996 

357. 

18 

C.954 

0.4193 

0.8172 

0.8045 

1.0068 

0.0 

0.0 

-.056 

-5.96 

30.2 

0.954 

0.995 


STATCR FLOW SWIRL= 13.960EG PARI ILLE SWIRL= 35.68DEG PSAVG* 21.06PSIA = 145222. PA 

PTAVG= 24.99P5 IA^ = 172290. PA TTAVG- 623.7DEG R = 346.50EG K VELAVG= 557.5FPS =179.1HPS 
RVELAVG= 1079 . 8FPS = 329.1HPS AXVELAVG= 577.0FPS =175.9MPS U= 975.FPS = 297. HPS 


THtTA 

SEG 

VEL 

MN 

PS 

PT 

TT 

WBL 

WBL 

DF - 

INCIDENCE 

ALPHA 

AXIAL 

REL 


NO 






LBM/SEC 

KG/SEG 

IN DEG 

IN DEG VEL 

VEL 

14. 

1 

0.914 

0.4413 

0.9949 

0.9622 

1.0259 

0.0 

0.0 

-.526 

“20.63 

72.6 

0.892 

0.892 

34. 

? 

C.914 

0.4412 

0.8926 

0.8598 

1.0265 

0.0 

0.0 

-.518 

-20.37 

72.4 

0.890 

0.890 

54. 

3 

0.914 

0.4409 

0.8916 

0.8588 

1.0272 

0.0 

0.0 

-.510 

“20.13 

72.1 

0.888 

0.888 

74. 

4 

3.914 

0.4*08 

C. 8908 

0.8580 

1.0277 

0.0 

0.0 

-.505 

-19.98 

72.0 

0.886 

0.686 

94. 

5 

0.914 

0.4408 

0.8901 

0.8572 

1.0280 

0.0 

0.0 

-.502 

-19.90 

71.9 

0.885 

0.885 

114. 

6 

1.123 

0.5358 

1.0974 

1.1140 

1.0705 

0.0 

0.0 

- 1.213 

-43.70 

95.7 

1.140 

1.140 

134. 

7 

1.092 

0.5364 

1.0992 

1.1267 

1.0102 

C.O 

0.0 

-1.205 

-41.57 

93.6 

1.112 

1.112 

154. 

8 

1.083 

0.5399 

1.0994 

1.1298 

0.9013 

o.c 

0.0 

• 1.190 

-40.85 

92.8 

1.103 

1.103 

174. 

9 

1.087 

0.5428 

1.1041 

1.1370 

0.9767 

0.0 

0.0 

- 1.197 

-41.03 

93.0 

1.105 

1.105 

194. 

10 

1.089 

0.5446 

1.1073 

i. 1417 

0.9759 

C.O 

0.0 

-1.205 

-41.23 

93.2 

1.108 

1.108 

214. 

11 

1.091 

0.5453 

1.1095 

1.1446 

0.9755 

0.0 

0.0 

- 1.206 

-41.30 

93.3 

1.109 

1.109 

234. 

1? 

1.092 

C.5459 

1.1102 

1.1459 

0.9753 

0.0 

0.0 

- 1.209 

-41.36 

93.4 

1.110 

1.110 

254. 

13 

1.092 

0.5462 

1.1106 

1.1465 

0.9751 

0.0 

0.0 

-1.211 

-41.40 

93.4 

1.110 

1.110 

274. 

14 

1.092 

0.5463 

1.1110 

1.1470 

0.9751 

0.0 

0.0 

-1.211 

-41.41 

93.4 

1.110 

1.110 

294. 

15 

C.863 

0.4409 

0.8967 

0.8638 

0.9147 

0.0 

0.0 

“.443 

-17.36 

69.4 

0.863 

0.863 

314. 

16 

0.900 

0.4428 

0.9032 

0.8710 

0.9889 

C.O 

0.0 

“.537 

-20.67 

72.7 

0.892 

0.892 

334. 

17 

0.914 

0.4424 

0.9028 

0.8703 

1.0204 

o.b 

0.0 

t.558 

-21-56 

73.6 

G.900 

0.900 

354. 

18 

C.914 

0.44 18 

0.8985 

0.9659 

1.0251 

0.0 

0.0 

-. 541 

-21.07 

73.1 

0.696 

0.696 


EXIT FLOW SWIRL= 25.G4DEG PARTICLE SWIRLe 46.86DEG PSAVG= 16.96Pi.IA = 116948. PA 

PTAWG= 25.06PSIA = 172805. PA TTAVG= 623.7DEG R = 346.5DEG X VELAVG= 859.1FPS =261.8WPS 


RVELAVG- 

= 0 

• OFPS = 

O.OMPS AXVEL AVG= 

O.OFPS = 

O.OMPS 

u= 

975. 

FPS = 297. MPS 



THETA 

SEG 

VEL 

MN 

PS 

PT 

TT 

WBL 

WBL 

OF 

INCIDENCE 


AXIAL 

REL 


NO 






LBN/SFC 

KG/SEG 


IN DEG 

IN DEG VEL 

VEL 

25. 

1 

0.820 

0.5878 

C.9997 

0.8546 

1.0259 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

45. 

2 

C.817 

0.5850 

0.9991 

0.8522 

1.0265 

0.0 

0.0 

C.O 

0.0 

0.0 

0.0 . 

0.0 

65. 

3 

c.814 

0.5826 

0.9997 

0.8512 

1.0272 

0.0 

0.0 

0.0 

0.0 

C.O 

0.0 

0.0 

95. 

4 

C.912 

0.5910 

0.9999 

0.3503 

1.0277 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

105. 

5 

0.811 

0.5801 

0.9997 

0.8495 

1.0280 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

125. 

6 

1.202 

0.8757 

1.0001 

1.1145 

1.0705 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

145. 

7 

1.181 

0.8870 

1.00C2 

1.1284 

1.0102 

0.0 

0.0 

0.0 

C.O 

0.0 

0.0 

0.0 

163. 

8 

1.170 

0.8923 

1.0002 

1.1351 

0.9813 

0.0 

0.0 

0.0 

0.0 . 

0.0 

0.0 

0.0 

Ib5. 

9 

1.176 

0.8998 

1.0000 

1.1441 

0.9767 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

205. 

10 

1.191 

0 .9049 

0.9996 

1.1499 

0.9759 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

225. 

11 

1.183 

0.9066 

1.0005 

1.1531 

0.9755 

0.0 

0.0 

0.0 

0.0 

C.O 

C.O 

0.0 

245. 

12 

1.185 

0.9082 

1.0000 

1.1547 

0.9753 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

265. 

13 

1.186 

0.9092 

0.9997 

1.1555 

0.9751 

0.0 

0.0 

0.0 

0.0 

O.C 

0.0 

0.0 

285. 

14 

1.186 

0.9C94 

1.0000 

1.1561 

0.9751 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

305. 

15 

0.792 

0.6017 

1.0001 

C.6645 

0.9147 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

325. 

16 

0.825 

0.6029 

1.0004 

C. 8654 

0.9989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

345.’ 

17 

0.833 

0.5988 

1.0007 

0.8629 

1.0204 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5. 

18 

0.826 

0.5922 

1.0004 

0.8582 

1.0251 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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UJKfc ENGINE OUTPUT 


CORR FLOW 


PRESS RATIO 


EFFICIENCY 


LOW SPOOL PERFORMANCE 65.21 LBN/SEC 1.756 0.765 

29.58 KG/SEC 

RAAE CORRECTED PRESSURE RATIO 1.754 

HIGH SPOOL PERFORMANCE 41.21 LBM/SEC 5.240 0.768 

18.69 KG/SEC 

ROW OUTPUT 

1 t,V FLOW SWIRL 3 0.0 DEG PARTICLE SWIRL 3 0.0 DEG PSAVG= 13.83PS1A 3 95374. PA 

PTAVG 3 14.70PSIA 3 101353. PA TTAVG 3 519.00EG R = 299.3DEG K VELAVG 3 325.3FPS = 99. IMPS 
RVEtAVG 3 738.0FPS 3 225.0NPS AXVELAVG 3 325.3FPS = 99. IMPS , Us 661. FPS 3 202. MPS 


ThETa 

SE6 

NO 

VEL 

MN 

PS 

PT 

TT 

W8L 

LBM/SEC 

WBL 

KG/S6G 

DF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

0. 

1 

1.001 

0.2939 

0.7762 

C.7755 

1.0000 

0.0 

0.0 

-.298 

0.0 

90.0 

1.001 

0.999 

20. 

2 

0.969 

0.2862 

0.7792 

0.7755 

1.0000 

0.0 

0.0 

-.299 

0.0 

90.0 

0.969 

0.992 

40. 

3 

0.935 

0.2742 

0.7821 

0.7755 

1.0000 

c.o 

0.0 

-.300 

0.0 

90.0 

0.935 

0.986 

60. 

4 

0.888 

0.2601 

0.7862 

0.7755 

1.0000 

0.0 

0.0 

-.302 

0.0 

90.0 

0.888 

0.978 

80. 

5 

0.765 

0.2238 

0.7958 

0.7755 

1.0000 

o.c 

0.0 

-.307 

0.0 

90.0 

0.765 

0.957 

100. 

6 

0.688 

0.2010 

1.2650 

1.2245 

1.0000 

0.0 

0.0 

-.311 

0.0 

90. 0 

0.688 

0.946 

120. 

7 

0.789 

0.2309 

1.2537 

1.2245 

1.0000 

0.0 

0.0 

-.306 

0.0 

90.0 

0.789 

0.961 

140. 

8 

0.914 

0.2679 

1.2379 

1.2245 

1.0000 

0.0 

0.0 

-.301 

0.0 

90.0 

0.914 

0.992 

160. 

9 

1.011 

0.2968 

1.2240 

1.2245 

1.0000 

0.0 

0.0 

-.297 

0.0 

90.0 

1.011 

1.001 

180. 

10 

1.072 

0.3150 

1.2147 

1.2245 

1.0000 

0.0 

0.0 

-.295 

0.0 

90.0 

1.072 

1.C13 

200. 

11 

1.102 

0.3241 

1.2099 

1.2245 

1.0000 

0.0 

0.0 

-.295 

0.0 

90.0 

1.102 

1.019 

220. 

12 

1.115 

0.32 79 

1.2078 

1.2245 

1.0000 

0.0 

0.0 

-.294 

0.0 

90. G 

1.115 

1.022 

2 AO. 

13 

1.118 

0-3290 

1.2072 

1.2245 

1.0000 

0.0 

0.0 

-.294 

0.0 

90.0 

1.118 

1.022 

260. 

14 

1.119 

0.3291 

1.2072 

1.2245 

1.0000 

0.0 

0.0 

-.294 

0.0 

90.0 

1.119 

1.023 

280. 

15 

1.232 

0.3634 

0.7522 

0.7755 

1.0000 

0.0 

0.0 

-.295 

0.0 

90.0 

1.232 

1.048 

3C0. 

16 

1.153 

0.3394 

0.7609 

0.7755 

1.0000 

0.0 

0.0 

-.294 

0.0 

90.0 

1.153 

1.030 

320. 

1? 

1.090 

0.3205 

0.7675 

0.7755 

1.0300 

0.0 

0.0 

-.295 

0.0 

90.0 

1.090 

1.016 

3*0. 

19 

1.040 

0.3055 

0.7724 

0.7755 

1.0000 

0.0 

0.0 

-.296 

0.0 

90.0 

1.040 

1.006 


STAGE 1 

KOIOft FLOW SWl RL 3 12.06DEG PARTICLE SWIRL 3 12.06DEG PSAVG 3 13.43PSIA = 92576.PA 

PTAVG 3 14.57PSIA 3 100458. PA TTAVG 3 519.0DEG R = 288.3DEG K VELAVG= 376.4FPS =114.7MPS 
KVtLAVG 3 678 • 1 FPS 3 206.7MPS AXVELAVG 3 358.0FPS =109. IMPS U 3 690.FPS 3 210. MPS 


THfcTA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SFC 

WBL 
KG/ SEG 

DF 

INCIDENCE 
IN DEG 

BETA AXIAL 
IN OEG VEL 

REL 

VEL 

.12. 

1 

1.001 

0.3409 

C. 7768 

0.7758 

1.0000 

0.0 

0.0 

0.490 

12.11 

32.0 

1.001 

0.997 

'm. 

2. 

C .969 

0.330C 

0.7793 

0.7745 

1.0000 

0.0 

0.0 

0.510 

13.08 

31.0 

0.969 

0.993 

52. 

3 

0.937 

0.3187 

0.7818 

0.7731 

1.0000 

0.0 

0.0 

0.534 

14.10 

30. C 

0.937 

0.989 

72. 

6 

0.940 

0.3026 

0.7952 

0.7711 

1.0000 

0.0 

0.0 

C.568 

15.57 

28.5 

U.89G 

0.98a 

92. 

5 

0.771 

0.2614 

0.7923 

0.7657 

1.0000 

0.0 

0.0 

0.659 

19.41 

24.7 

0.771 

0.974 

112. 

6 

0.695 

0.2353 

1.2566 

1.2036 

l.OOGO 

0.0 

0.0 

0.646 

21.89 

22.2 

0.695 

0.970 

132. 

7 

0.794 

0.2695 

1.2491 

1.2107 

1.0000 

0.0 

0.0 

0.614 

18.65 

25.5 

0.794 

0.976 

152. 

8 

0.916 

0-3115 

1.2369 

1.2192 

1.0300 

0.0 

0.0 

0.537 

14.76 

29.3 

0.916 

0.987 

172. 

9 

1.011 

0.3444 

1.2251 

1.2256 

1.0000 

0.0 

O.G 

0.477 

11.81 

32.3 

1.011 

0.999 

192. 

10 

1-070 

0.365C 

1.2169 

1.2295 

1.0000 

0.0 

0.0 

G.441 

10.00 

34.1 

1.070 

1.007 

212. 

11 

1.099 

0.3754 

1.2124 

1.2315 

1.0000 

0.0 

0.0 

C.423 

9.10 

35.0 

1.099 

1.012 

232. 

12 

1.112 

0.3797 

1.2105 

1.2324 

1.0000 

0.0 

0.0 

0.416 

8.73 

35.4 

1.11? 

1.014 

252. 

13 

1.115 

0.3810 

1-2100 

1.2326 

1.0000 

0.0 

0.0 

0.413 

8.63 

35.5 

1.115 

1.014 

272. 

1* 

1.115 

C-3811 

1-2099 

1.2326 

1.0300 

0.0 

0.0 

0.412 

8.62 

35.5 

1.115 

1.015 

292. 

15 

1.229 

0.4213 

0.7524 

0.7935 

1.0000 

0.0 

0.0 

G.3e9 

5.28 

38.8 

1.229 

1.035 

312. 

16 

1.149 

0.3930 

0.7625 

0.7817 

1.0300 

0.0 

0.0 

0.399 

7.61 

36.5 

1.149 

1.020 

332. 

17 

1.087 

0.3713 

0.7690 

0.7795 

1.0000 

0.0 

0.0 

0.437 

9.46 

34.6 

1.087 

1.01C 

352. 

18 

1 .039 

0.3543 

0.7734 

0.7774 

1.0000 

0.0 

0.0 

0.466 

10.93 

33.2 

1.039 

1.C03 


ST A 1 0R FLOW SWIRL 3 12.510EG PARTICLE SWIRL 3 30.450EG PSAVG 3 14.96PSIA 3 103167. PA 

PTAVG 3 19.37PSIA 3 126666. PA TTAVG 3 557.3DEG R 3 309.6DEG K VELAVG 3 615.5FPS = 167.6MPS 
RVrLAVG 3 440.8FPS 3 134.4MPS AXVELAVG 3 377.0FPS 3 114.9MPS U= 710.FPS = 216. MPS 


THfcTA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 
KG/S EG 

OF 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN OEG VEL 

REL 

VEL 

13. 

1 

0.984 

0.5376 

0.7865 

0.7799 

1.0022 

0.0 

0.0 

0.569 

6.58 

38.0 

0.997 

0.997 

33. 

2 

0.984 

0.5382 

0.7930 

0.7767 

0.9989 

0.0 

0.0 

0.589 

7.74 

36.8 

0.969 

0.969 

33. 

3 

C.981 

0.5378 

0.7811 

0.7744 

0.9958 

0.0 

0.0 

0.611 

9.05 

35.5 

0.937 

0.937 

73. 

4 

0.977 

0.5360 

0.7796 

0.7721 

0.9921 

0.0 

0.0 

0.644 

10.94 

33.6 

0.892 

0.892 

V3. 

5 

0.960 

0.5290 

0.7750 

0.7638 

0.9837 

0.0 

0.0 

0.731 

15.85 

28.7 

0.774 

0.774 

113. 

6 

1.084 

0.5696 

1.1891 

1.2068 

1.0914 

0.0 

0.0 

0.707 

15.04 

29.5 

0.793 

0.793 

133. 

7 

1.021 

0.5631 

1.1718 

1.1637 

0.9881 

0.0 

O.G 

0.685 

13.42 

31.1 

0.832 

0.832 

153. 

8 

1.016 

0.5616 

1.1938 

1.2047 

0.9927 

0.0 

0.0 

0.614 

9.25 

35.3 

0.933 

0.933 

173. 

9 

1.016 

0.5587 

1.2164 

1.2247 

0.9927 

0.0 

0.0 

0.556 

5.86 

38.7 

1.015 

1.015 

153. 

10 

1.013 

0.5552 

1.2297 

1.2349 

0.9997 

0.0 

0.0 

0.521 

3.77 

40.8 

1.066 

1.066 

213. 

11 

1.010 

0.5521 

1.2369 

1.2394 

1.0039 

0.0 

0.0 

0.504 

2.74 

41.8 

1.092 

1.092 

233. 

12 

1.008 

0.5500 

1.2402 

1.2407 

1.0060 

0.0 

0.0 

0.497 

2.30 

42.3 

1.103 

1.103 

253. 

13 

1.006 

0.5498 

1.2*07 

1.2402 

1.0070 

0.0 

0.0 

0.494 

2.13 

42.4 

1.107 

1.107 

273. 

14 

1.005 

0.5484 

1.2399 

1.2390 

1.0073 

0.0 

0.0 

0.494 

2.09 

42.5 

1.109 

1.109 

273. 

15 

0.966 

0.5522 

0. 7495 

0.7511 

0.9172 

c.o 

0.0 

0.476 

0.40 

44.1 

1.150 

1.150 

313. 

16 

0.996 

0.5407 

0.7981 

0.7932 

1.0143 

0.0 

0.0 

0.480 

1.25 

43.3 

1.129 

1.129 

333. 

17 

C.987 

0.5369 

0.7970 

0.7899 

1.0107 

0.0 

0.0 

0.518 

3.53 

41.0 

1.072 

1.072 

353. 

18 

0.965 

0.537G 

0.7919 

0.7648 

1.0064 

0.0 

0.0 

0.546 

5.23 

39.3 

1.030 

1.030 
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S 1 AGt 2 

ROTbR FLOW SWIRL* 16.69UEG PARTICLE SWIRL* 34.630E6 PSAVG* 16.73PSIA = 115350.PA 

PTAVG* 18.13PSIA * 125018. PA TTAVG* 557.30EG R * 309.60EG K VELAVG* 386.3FPS =117.7MPS 
RVELAVG* 796.5FPS * 242.8MPS AXVEL AVG* 385.1FPS = U7.4NPS U* 726. FPS * 221. MPS 


THETA 

SEG 

MO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBN/SEC 

WBL 
KG/ SEG 

OF 

INCIDENCE 
IN OEG 

BETA AXIAL 
IN DEG VEL 

REL 

VEL 

17. 

1 

0.997 

0.33 59 

0.7868 

0.7849 

1.0022 

0.0 

0.0 

0.474 

4.33 

28.9 

0.997 

0.998 

37. 

2 

0.969 

0.3269 

0.7837 

0.7787 

0.9988 

0.0 

0.0 

0.492 

5.04 

28.2 

0.969 

0.993 

57. 

3 

0.938 

0.3168 

0.7822 

0.7737 

0.9958 

0.0 

0.0 

0.514 

5.83 

27.4 

0.938 

0.987 

77. 

4 

0.894 

0.3020 

0.7810 

0.7677 

0.9921 

0.0 

0.0 

0.548 

7.00 

26.2 

0.894 

0.979 

97. 

5 

0.778 

0.2635 

0.7764 

0.7515 

0.9937 

0.0 

0.0 

0.637 

. 10.11 

23.1 

0.778 

0.959 

117. 

6 

C.811 

0.2610 

1.1787 

1.1402 

1.0914 

0.0 

0.0 

0.582 

9.20 

24.0 

0.011 

0.965 

137. 

7 

0.638 

0.2836 

1.1745 

1.1460 

0.9881 

0.0 

0.0 

0.537 

8.47 

24.7 

0.838 

0.969 

157. 

8 

C .935 

0.3178 

1.1973 

1.1849 

0.9827 

0.0 

0.0 

0.491 

5.92 

27.3 

0.935 

0.986 

177. 

9 

1.015 

0.3439 

1.2180 

1.2197 

0.9927 

0.0 

0.0 

0.438 

3.86 

29.3 

1.015 

1.002 

197. 

10 

1.065 

0.3600 

1.2299 

1.2411 

0.9997 

0.0 

0.0 

0.409 

2.62 

30.6 

1.065 

1.012 

217. 

11 

1.090 

0.3676 

1.2361 

1.2523 

1.0039 

0.0 

0.0 

0.397 

2.01 

31.2 

1.090 

1.016 

237. 

12 

1.101 

0.3711 

1.2388 

1.2571 

1.0060 

0.0 

0.0 

0.394 

1.75 

31.4 

1.101 

1.020 

257. 

13 

1.105 

0.3723 

1.2390 

1.2581 

1.0070 

0.0 

0.0 

0.393 . 

1.65 ■ 

31.5 

1.105 

1.021 

277. 

14 

1.106 

0.3727 

1.2381 

1.2574 

1.0073 

0.0 

0.0 

0.393 

1.62 

31.6 

1.106 

1.021 

297. 

15 

1.133 

0.4008 

0.7557 

0.7790 

0.9172 

0.0 

0.0 

. 0.401 

0.98 

32.2 

1.133 

1.027 

317. 

16 

1.126 

0.3783 

0.7960 

0.8107 

1.0143 

0.0 

0.0 

.0.407 

1.14 

32.1 

1.126 

1.026 

337. 

17 

1.070 

0.3596 

0.7961 

0.8032 

1.0107 

0.0 

0.0 

0.429 

2.51 

30.7 

1.070 

1.013 

357. 

18 

1.029 

0.3463 

0.7916 

0.7936 

1.0064 

0.0 

0.0 

0.454 

3.52 

29.7 

1.029 

1.005 


STATOR FLOW SWIRL* 16.390EG PARTICLE SWIRL* 45.01DEG PSAVG= 19.87PS1A * 136970.PA 

PTAVG= 23.53PSIA => 162251. PA TTAVG* 606.4DEG R * 336.9DEG K VELAVG* 585.5FPS =170.4HPS 
RVELAVG* 517.0FPS * 157.6MPS A XV EL AVG* 395.4FPS =120.5MPS U* 760.FPS * 232. MPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

DF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

16. 

1 

G.986 

0.4682 

0.8004 

0.7952 

1.0042 

0.0 

0.0 

0.416 

-9.32 

42.1 

0.986 

0.986 

36. 

2 

0.986 

0.4994 

0.7964 

0.7919 

1.0010 

0.0 

0.0 

0.446 

-7.92 

40.7 

0.959 

0.959 

56. 

3 

C .9 66 

0.4899 

0.7958 

0.7916 

0.9988 

0.0 

0.0 

0.491 

-6.29 

39.1 

0.926 

0.926 

76. 

4 

0.985 

0.4899 

0.7981 

0.7938 

0.9970 

0.0 

0.0 

0.532 

-3. 84 

36.6 

0.878 

0.878 

96. 

5 

0.986 

0.4906 

0.8065 

0.8025 

0.9956 

0.0 

0.0 

0.651 

2.41 

30.4 

0.754 

0.754 

116. 

6 

1.007 

0.4789 

1.1516 

1.1371 

1.0890 

0.0 

0.0 

0.574 

-1.23 

34.0 

0.827 

0.827 

136. 

7 

1.064 

0.5172 

1.1723 

1.1874 

1.0500 

0.0 

0.0 

0.514 

-4.27 

37.1 

0.887 

0.887 

156. 

9 

1.021 

0.5119 

1.1705 

1.1915 

0.9949 

0.0 

0.0 

0.448 

-7.84 

40.6 

0.957 

0.957 

176. 

9 

1.015 

C.5085 

1.1870 

1.1954 

0.9851 

0.0 

0.0 

0.362 

-11.97 

44.7 

1.036 

1.036 

196. 

10 

1.012 

0.5049 

1.2077 

1.2133 

0.9932 

0.0 

0.0 

0.312 

—14.23 

47.0 

1.063 

1.063 

216. 

11 

1.008 

0,5014 

1.2243 

1.2271 

0.9988 

0.0 

0.0 

0.291 

-15.20 

48.0 

1.102 

1.102 

236. 

12 

1.005 

0.4990 

1.2342 

1.2349 

1.0020 

0.0 

0.0 

0.284 

-15.52 

48.3 

1.109 

1.109 

256. 

13 

1.004 

0.4978 

1.2381 

1.2379 

1.0035 

0.0 

0.0 

0.282' 

-15.60 

48.4 

1.110 

1.110 

276. 

14 

1.003 

0.4973 

1.2399 

1.2392 

1.0041 

0.0 

0.0 

0.282 

-15.62 

48.4 

1.111 

1.111 

2 96. 

15 

0.990 

0.5201 

0.7637 

0.7754 

0.8971 

0.0 

0.0 

0.290 

-15.33 

48.1 

1.105 

1.105 

316. 

1 6 

0.971 

0.4880 

0.7948 

0.7896 

0.9751 

0.0 

0.0 

0.300 

-14.85 

47.7 

1.095 

1.095 

336. 

17 

0.985 

0.48 58 

0.8127 

C • 8062 

1.0124 

0.0 

0.0 

0.338 

-12.97 

45.8 

1.058 

1.058 

356. 

18 

0.984 

0.4866 

0.8070 

0.8009 

1.0083 

0.0 

0.0 

0.382 

-10.91 

43.7 

1.017 

1.017 


STAG* 3 

ROTOR FLOW SWIRL* 21.09DEG PARTICLE SWIRL* 49.7IDEG PSAVG* 2I.02PSIA = 1*4916. PA 

PTAVG* 23.24PS1A = 160254. PA TTAVG* 606.4DEG R * 336.90EG K VELAVG* 447.9FPS =136.5MPS 
RVELAVG* 792.2FPS * 241.5MPS AXVEL AVG* 433.2FPS *132. IMPS U= 775.FPS = 236. MPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WbL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN OEG 

BETA AXIAL 
IN OEG VEL 

REL 

VEL 

21. 

1 

G.979 

0.3674 

0*8066 

0.8006 

1.0042 

0.0 

0.0 

0.355 

0.02 

32.6 

0.979 

0.994 

41. 

2 

C.948 

0.3562 

0.8068 

0.7964 

1.0010 

0.0 

0.0 

0.382 

0.97 

31.6 

0.946 

C *989 

61. 

3 

0.913 

0.3429 

0.8110 

0.7955 

0.9988 

0.0 

0.0 

0.416 

2.09 

30.5 

0.913 

0.984 

bi. 

. 4 

0.863 

0.3239 

0*8183 

0.7957 

0.9970 

0.0 

0.0 

0.467 

3.70 

28.9 

0.863 

0.976 

101. 

5 

C.752 

0.2919 

0.9192 

0.7828 

0.9956 

0.0 

0.0 

0.586 

7.31 

25.3 

0.752 

0.963 

121. 

6 

0.826 

0.296? 

1.1621 

1.1168 

1.0890 

0.0 

o.c 

0.449 

4.90 

27.7 

0.926 

0.971 

141. 

7 

C.882 

0.3228 

1.1918 

1.1584 

1.0500 

0.0 

0.0 

0.372 

3.08 

29.5 

0.882 

0.979 

161. 

.8 

0.946 

0.3581 

1.1906 

1.1764 

0.19849 

0.0 

0.0 

0.301 

1.05 

31.5 

0.946 

0.989 

181. 

9 

1.035 

0.3928 

1.1882 

1.1950 

0.9851 

0.0 . 

0.0 

0.220 

-1.70 

34.3 

1.035 

1.005 

201. 

10 

1.G69 

0.4124 

1.1963 

1.2161 

0.993? 

0.0 

0.0 

0.174 

-3.33 

35.9 

1.089 

1.015 

; 221. 

11 

1.112 

0.4202 

1.2069 

1.2322 

0.9999 

0.0 

0.0 

0.157 

-4.01 

36.6 

1.112 

1.020 

241. 

12 

1.120 

0.4225 

1.2142 

1.2413 

1.0020 

0.0 

0.0 " 

0.152 

-4.24 

36.9 

1.120 

1.022 

261. 

13 

1.122 

0.4229 

1.2174 

1.2449 

1.0035 

0.0 

0.0 

0.150 

-4.30 

36.9 

1.122 

1.022 

281. 

14 

1.123 

0.4230 

1.2179 

1.2455 

1.0G41 

0.0 

0.0 

0.149 

-4.31 

36.9 

1.123 

1.022 

301. 

15 

1.113 

0.444? 

0.7541 

0.7809 

0.8971 

0.0 

0.0 

0.187 

-4.03 

36.6 

1.113 

1.020 

321. 

16 

1.102 

0.42 13 

0.7838 

0.8008 

0.9751 

0.0 

0.0 

0.221 

-3.71 

36.3 

1.102 

1.018 

341. 

17 

1.061 

0.3974 

0.9070 

0.9136 

1.0124 

0.0 

0.0 

0.277 

-2.49 

35.1 

1.061 

1.010 

i. 

18 

1.015 

0.3803 

0.8079 

0.6072 

1.0063 

0.0 

0.0 

0.322 

-1.07 

33.7 

1.015 

1*001 
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ST All* FLOW SWIRL* 24.390EG PARTICLE SWIRL* 61.85DEG PSAVG* 22.60PSIA * 155828. PA 

PTAVG* 26.25PS1A = 183981. PA TTAVG* 637.2DEG R * 354.0DEG K VELAVG* 568.2FPS *173.2NPS 
RVELAVG* 650.5FPS = 198.3HPS AXVELAVG* 446.9FPS =136.?NPS U* 791.FPS * 241.MPS 


THfTA 

ScG 

WO 

VcL 

m 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN DEG VcL 

KEL 

VcL 

2*. 

1 

1.022 

0.4769 

0.8402 

C • 8451 

1.0118 

—0.135 

-0.061 

0.264 

-1.67 

53.7 

0.987 

0.987 

44. 

2 

1.017 

0.4748 

0.8429 

0.8467 

1.0118 

-0.127 

-0.057 

0.339 

0.68 

51.3 

0.953 

0.953 

64. 

3 

1.016 

0.4735 

0.9515 

0.8546 

1.0142 

-0.118 

-0.054 

0.400 

3.23 

48.8 

0.915 

0.915 

84. 

4 

1.014 

0.4718 

0.8659 

0.8681 

1.0185 

-0.106 

-0.049 

0.499 

6.89 

45.1 

0.962 

0.962 

104. 

C 

1.01C 

0.4676 

0.8845 

0.8845 

1.0268 

-0.085 

-0.039 

0.683 

15.31 

36.7 

0.738 

0.736 

124. 

o 

1.946 

C.4216 

1.1612 

1.1295 

1.1017 

0.127 

0.058 

0.597 

11.34 

40.7 

0.797 

0.797 

144. 

7 

C.969 

0.4363 

1.1912 

1.1685 

1.0812 

0.134 

0. 061 

C.476 

6.21 

45.8 

C.872 

0.672 

164. 

9 

0.994 

0.4574 

1.1900 

1.1924 

1.0X81 

0.125 

0.057 

0.356 

1.36 

50.6 

0.943 

0.943 

184. 

9 

C.991 

0.4706 

1.1481 

1.1504 

0.9765 

0.115 

0.052 

0.210 

-4.79 

56.9 

1.034 

1.034 

204. 

10 

C.990 

0.4703 

1.1561 

1.1581 

0.9762 

0.120 

0.054 

0.134 

-7.84 

59.8 

1.080 

1.080 

224. 

11 

0.983 

0.4656 

1.1728 

1.1714 

C.9813 

0.126 

0.057 

G. 107 

-8.90 

60.9 

1.097 

1.097 

24**. 

12 

C.978 

C .4623 

1.184C 

1.1801 

0.9849 

0.130 

0.059 

0.099 

-9.18 

61.2 

1.101 

1.101 

264. 

13 

G.976 

0.4607 

1.1883 

1.1832 

0.9868 

0.133 

0.060 

0.098 

-9.25 

61.2 

1.102 

1.102 

2S4. 

14 

0.975 

0.4601 

1.1996 

1.1931 

0.9976 

0.136 

0.061 

0.097 

-9.27 

61.3 

1.102 

1.102 

>04. 

IS 

1.055 

0.5323 

0.7169 

0.7508 

0.8748 

-0.161 

-0.073 

-.025 

-14.14 

66.1 

1.190 

1.190 

324. 

16 

1.033 

C.5G13 

0.7592 

0.7760 

0.9390 

-0.155 

-0.070 

0.034 

-11.64 

63.6 

1.140 

1.140 

344. 

17 

1.019 

0.4795 

0.8182 

0.8243 

0.9964 

-0.139 

-0.063 

0.143 

-7.49 

59.5 

1.075 

1.075 

4. 

18 

1.020 

0.4762 

0.8385 

0 - 843 C 

1.C123 

-0.134 

-0.061 

0.226 

-4.10 

56.1 

1.023 

1.C23 


ST A I OR FLOW SWIRL* *♦ 1.3 50 EG PARTICLE SWIRL* 78.610EG PSAVG* 22.99PSIA * 158498. PA 

PTAVG* 25.78PS1A = 177731. PA TTAVG* 637.20EG R = 354.00EG K VELAVG* 490.6FPS =149.5MPS 
RVELAVG* 911.9FPS * 277.9MPS AXVELAVG* 447.8FPS =13fc.5MPS U= 992.FPS * 302. HPS 


THfcTA 

SbG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBN/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN OEG VEL 

REL 

VfcL 

*1. 

1 

0.979 

0.3917 

0.9493 

0.8419 

1.0119 

0.0 

0.0 

-.078 

12.90 

65.9 

0.979 

0.997 

61. 

? 

C.946 

0.3784 

0.8530 

0.8395 

1.0118 

0.0 

0.0 

-.077 

12.80 

65.9 

0.946 

0.996 

61. 

3 

0.911 

0.3635 

0.8601 

0.8402 

1.0142 

0.0 

0.0 

-.077 

12.80 

65.9 

0.911 

0.995 

101. 

4 ' 

0.862 

0.3429 

0.8697 

0.8412 

1.0185 

0.0 

0.0 

-.079 

12.80 

65.9 

0.862 

0.994 

121. . 

5 

0.761 

0.3007 

0.8653 

0.8216 

1.0268 

0.0 

0.0 

-.081 

12.80 

65.9 

0.761 

0.994 

1*1. 

6 

0.903 

0.3064 

1.1589 

1.1028 

1.1017 

0.0 

0.0 

-.091 

12.80 

65.9 

0.803 

0.994 

161. 

7 

0.867 

0.3345 

1.2007 

1.1569 

1.0912 

0.0 

0.0 

-.099 

12.90 

65.9 

0.967 

0.994 

181. 

6 

0.936 

0.3729 

1.2043 

1.1820 

1.0181 

0.0 

0.0 

-.078 

12.80 

65.9 

0.936 

0.V95 

201. 

9 

1.025 

0.4162 

1.1553 

1.1619 

0.9765 

0.0 

0.0 

-.073 

12.80 

65.9 

1.025 

0.999 

221. 

10 

1.077 

0.4404 

1.1548 

1.1764 

0.9762 

0.0 

0.0 

-.076 

12.80 

65.9 

1.077 

1.003 

2*1. 

11 

1.096 

0.4473 

1.1676 

1.1944 

0.9813 

o.c 

0.0 

-.080 

12.80 

65.9 

l.Q9» 

1.C04 

261. 

12 

1.101 

0.4497 

1.1773 

1.2052 

0.9849 

0.0 

0.0 

-.082 

12.80 

65.9 

1.101 

1.004 

281. 

13 

1.102 

0.4488 

1.1810 

1.2092 

0.9969 

0.0 

0.0 

-.092 

12.90 

65.9 

1.102 

1.005 

301. 

14 

1.103 

0.4488 

1.1811 

1.2093 

0.9876 

c.o 

0.0 

-.083 

12.80 

65.9 

1.103 

1.005 

321. 

15 

1.196 

0.5204 

0.7067 

0.7580 

0.8748 

0.0 

0.0 

-.055 

12.80 

65.9 

1.196 

1.013 

3*1. 

16 

1.150 

0.4811 

0.7510 

0.7846 

0.9390 

0.0 

0.0 

-.071 

12.80 

65.9 

1.150 

1.009 

1 . 

17 

1.070 

0.4331 

0.8189 

0.8307 

0.9964 

0.0 

0.0 

-.082 

12.80 

65.9 

1.C70 

1.002 

21. 

19 

1.015 

0.4065 

0.8452 

0.8444 

1.0123 

0.0 

0.0 

-. 080 

12.80 

65.9 

1.015 

0.999 


STAGE 4 

KOTOR FLOW SWIRL* 43.990EG PARTICLE SWIRL* 81.440EG PSAVG* 22.59PSIA = 155756.PA 

PTAVG* 25.78PSIA * 177760. PA TTAVG* 637.2DEG R * 354.0DEG K VELAVG* 526.0FPS =160.3NPS 
RVELAVG* 910.8FPS = 277.6MPS AXVBLAVG* 483.9FPS *147.5MPS U» 975.FPS * 297.NPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN DEG 

BETA AXIAL 
IN DEG VEL 

RfcL 

VEL 

44. 

1 

0.979 

0 .4209 

0.8505 

0.8417 

1.0118 

0.0 

0.0 

0.502 

9.13 

31.5 

0.979 

0.996 

64. 

2 

0.946 

0.4063 

0.8549 

0.8391 

1.0118 

0.0 

0.0 

0.525 

10.21 

30.4 

0.946 

0.993 

84. 

3 

0.911 

0.3903 

0.8622 

0.8390 

1.0142 

0.0 

0.0 

0.546 

11.37 

29.2 

0.911 

0.991 

104. 

4 

0.963 

0.3694 

0.9713 

0.9394 

1.0165 

0.0 

0.0 

0.570 

12.97 

27.6 

0.863 

0.988 

124. 

5 

0.763 

0.3236 

0.8660 

0.8158 

1.0268 

0.0 

0.0 

0.639 

16.30 

24.3 

0.763 

0.995 

144. 

6 

0.811 

0.3325 

1.1499 

1.0875 

1.1017 

0.0 

0.0 

0.563 

14.69 

25.9 

0.811 

0.986 

164. 

7 ' 

0.874 

0.3621 

1.1940 

1.1451 

1.0812 

0.0 

0.0 

0.521 

12.60 

26.0 

0.874 

0.989 

184. 

8 

0.936 

0.4007 

1.2062 

1.1803 

1.0181 

0.0 

0.0 

0.479 

10.54 

30.1 

0.936 

0.993 

204. 

9 

1.020 

0.4476 

1.1613 

1.1675 

0.9765 

0.0 

0.0 

0.422 

7.76 

32.8 

1.020 

1.000 

224. 

10 

1.075 

0.4729 

1.1565 

1.1909 

0.9762 

0.0 

0.0 

0.386 

5.98 

34.6 

1.075 

1.006 

244. 

11 

1.097 

0.4817 

1.1658 

1.1970 

0.9813 

0.0 

0.0 

0.373 

5.27 

35.3 

1.097 

1.009 

264. 

12 

1.104 

0.4839 

1.1735 

1.2067 

0.9849 

0.0 

0.0 

0.370 

5.05 

35.5 

1.104 

1.009 

284. 

13 

1.106 

0.4844 

1.1764 

1*2100 

C.9868 

0.0 

0.0 

0.368 

4.99 

35.6 

1.106 

1.009 

304. 

14 

1.107 

0.4845 

1.1762 

1.2100 

0.9876 

0.0 

0.0 

0.368 

-..96 

35.6 

1.107 

1.009 

324. 

15 

1.174 

0 .5494 

0.7199 

0.7744 

0. 9749 

0.0 

0.0 

0. 330. 

2. 62 

37.8 

1.174 

1.019 

344. 

16 

1.143 

0.5146 

0.7549 

0.7924 

0.9390 

0.0 

0.0 

0.367 

3.90 

36.9 

1.143 

1.014 

4. 

17 

1.073 

0.4671 

0.6167 

0.8306 

0.9964 

0.0 

0.0 

0.427 

6.04 

34.6 

1.073 

1.005 

24. 

18 

1.017 

0.4378 

0.8442 

0.8436 

1.0123 

0.0 

0.0 

0.472 

7.86 

32.7 

1.017 

0.999 
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FLOW SWIRL- 45.280CG PARTICLE SWIRL= 89.660EG PSAVG= 26.12PSIA = 180120. PA 

PTAVG= 33.77PSIA = 232909. PA TTAVG= 702.20EG R = 390.10EG X VELAVG* 770.2FPS =234.8MPS 
RV>LAVG= 6S7.7FPS = 200. SWPS AXVILAVG* 525 .4FPS =160. IMPS U= 955.FPS = 291. MPS 


THtTA 

SEG 

ND 

VEL 

HN 

PS 

PT 

IT 

WBL 

LBH/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

45. 

1 

0.985 

0.6012 

0.8624 

0.8710 

1.0135 

0.0 

0.0 

0.416 

0.45 

40.8 

0.950 

0.950 

65. 

2 

0.985 

0.6011 

0.9771 

0.9657 

1.0140 

0.0 

0.0 

0.440 

1.59 

39.6 

0.927 

0.927 

65. 

3 

0.984 

0.5994 

0.8690 

0.8566 

1.0165 

0.0 

0.0 

0.460 

2.58 

38.6 

0.907 

0.907 

105. 

4 

<•.980 

0.5959 

0.8511 

0.8366 

1.0211 

0.0 

0.0 

0.482 

3.68 

37.5 

0.884 

0.684 

125. 

5 

0.968 

C.5857 

0.8015 

0.7817 

1.0278 

0.0 

0.0 

0.542 

6.82 

34.4 

0.821 

0.821 

145. 

6 

0.999 

0.5875 

1.0249 

1.0007 

1.0894 

0.0 

0.0 

0.465 

3.05 

38.1 

0*897 

0.897 

165. 

7 

1.014 

0.5996 

1.1105 

1.0946 

1.0795 

0.0 

0.0 

0.419 

1.12 

40.1 

0.936 

0.936 

185. 

8 

1.027 

0.6214 

1.1754 

1.1799 

1.0372 

0.0 

0.0 

0.379 

-0.91 

42.1 

0.978 

0.978 

205. 

9 

1.028 

0 .6383 

1.1601 

1.1800 

0.9871 

0.0 

0.0 

0.324 

-3.73 

44.9 

1.035 

1.035 

225. 

10 

1.019 

0.6366 

1.1661 

1.1844 

0.9750 

0.0 

0.0 

0.286 

-5.54 

46.7 

1.073 

1.073 

245. 

11 

1.02 

C .6309 

1.1862 

1.1992 

0.9786 

0.0 

0.0 

0.269 

-6.17 

47.4 

1.086 

1.086 

265. 

12 

1.009 

0.6275 

1.1983 

1.2081 

0.9821 

c.o 

0.0 

0.263 

-6.35 

47.6 

1.090 

1.090 

295. 

13 

1.009 

C.6262 

1.2024 

1.2109 

0.9839 

0.0 

0.0 

0.261 

-6.42 

47.6 

1.091 

1.091 

305. 

14 

1.008 

C .62 58 

1.2023 

1.2105 

0.9847 

0.0 

0.0 

0.259 

-6.45 

47.6 

1.092 

1.092 

325. 

15 

1.031 

0.6797 

0.7616 

0.8027 

0.8826 

0.0 

0.0 

0.237 

-6.42 

49.6 

1.133 

1.133 

345. 

16 

0.990 

0.6323 

0.7950 

0.8049 

0.9311 

0.0 

0.0 

0.277 

-6.49 

47.7 

1.093 

1.093 

5. 

17 

C.975 

0.6033 

0.8548 

0.8453 

0.9858 

0.0 

0.0 

C.336 

-3.34 

44.5 

1.027 

1.027 

25. 

ie 

0.980 

0.5992 

0.6813 

0.6686 

1.0099 

0.0 

0.0 

0.384 

-1.02 

42.2 

0.980 

0.980 


FLOW SWIRL= 

50.720E6 

PARTICLE SWIRL= 95.: 

lODEG 


PSAVG= 28 

•37PSI A = 

195626.PA 


PTAVG= 

33.34PS1A = 

229849. 

PA TT A VG= 702.2DEG R = 

390.10EG 

K 

VEL AVG= 607.7FPS = 

165.2HPS 


RVfcLA VG= 871 

• 5FP S = 

265.6HPS AXVELAVG* 547.8FPS = 

=167.0NPS 


U = 

939.FPS = 286.HPS 



THtTA 

SEG 

VEL 

MN 

PS 

PT 

TT 

WBL 

WBL 


OF 

INCIDENCE 

BETA 

AXIAL 

REL 


NO 






LB M/SEC 

KG/SEG 


IN DEG 

IN DEG VEL 

VEL 

51. 

1 

0.946 

0.4491 

0.8893 

0.6689 

1.0135 

0.0 

0.0 


0.362 

-0.02 

36.9 

0.946 

0.990 

71. 

2 

0.925 

0.4383 

0.8839 

0.8581 

1.0140 

0.0 

0.0 


0.382 

0.84 

36.1 

C.925 

0.986 

91. 

3 

0.908 

0.4293 

0.874C 

0. 8440 

1.0165 

0.0 

0.0 


0.398 

1.52 

35.4 

0.90& 

0.985 

111. 

4 

C.869 

0.4191 

0.e536 

0.8195 

1.0211 

0.0 

0.0 


0.417 

2.28 

34.6 

G.889 

0.983 

131. 

5 

C-.83B 

0.393C 

0.7932 

0.7507 

1.0279 

0.0 

0.0 


0.473 

4.3* 

32.6 

0.836 

0.978 

151. 

6 

0.904 

0.4126 

1.0238 

0.9791 

1.0894 

0.0 

0.0 


0.359 

1.69 

35.2 

0.904 

0.985 

171. 

7 

0.946 

0.4345 

1.1048 

1.0700 

1.0795 

0.0 

0.0 


0.315 

0.01 

36.9 

0.946 

0.990 

191. 

8 

G.983 

0.46 16 

1.1751 

1.1568 

1.0372 

0.0 

0.0 


0.280 

-1.45 

36.4 

0.983 

0.996 

211. 

9 

1.03? 

0.4983 

1.1665 

1.1759 

0.9871 

0.0 

0.0 


0.237 

-3.37 

40.3 

1.032 

1.004 

231. 

10 

1.069 

0.5204 

1.1681 

1.1952 

0.9750 

0.0 

0.0 


0.204 

-4.78 

41.7 

1.069 

1.011 

251. 

11 

1.086 

0.5280 

1.1811 

1.2150 

C.9736 

0.0 

0.0 


0.199 

-5.42 

*2.3 

1.086 

1.014 

271. 

12 

1.092 

0.5304 

1.1890 

1.2251 

0.9821 

c.o 

0.0 


0.183 

-5.66 

42.6 

1.092 

1.015 

291. 

13 

1.055 

0.5312 

1.1911 

1.2280 

0.9839 

0.0 

0.0 


0.181 

-5.76 

42.7 

1.095 

1.016 

311. 

14 

1 .096 

0.5317 

1.1903 

1.2275 

0.9847 

o.c 

0.0 


0.179 

-5.81 

42.7 

1.096 

1.016 

331. 

15 

1.1 18 

0.5746 

0.770? 

0.8197 

0.8828 

0.0 

0.0 


0.215 

-6.61 

43*5 

1.118 

1.020 

351. 

16 

1.077 

0.5372 

0.8025 

0.8310 

0.9311 

c.o 

0.0 


0.259 

-5.08 

42.0 

1.077 

1.012 

11. 

17 

1.021 

0.4928 

0.8579 

0.8617 

0.9959 

0.0 

0.0 


0.301 

-2.92 

39.9 

1.021 

1.002 

31. 

IP 

0.976 

0.4646 

0.8857 

0.P736 

1.0099 

0.0 

0.0 


0.336 

-1.19 

38.1 

0.976 

0.995 

FLOW SWIRL* 

51.050EG 

PARTICLE SWIKL=100.: 

38DEG 


PSA VG= 31 

•73PSI A = 

216780. PA 


PTAVG= 

40.25PSIA = 

277528. 

PA TTAVG= 746.8DEG R = 

414.90EG 

K 

VELAVG* 764.5FPS = 

233.GHPS 


RVrLAVG* 713 

• 7FPS = 

217. SUPS AXV ELAVG= 573.9FPS : 

=174.9HPS 


U = 

926.FPS = 292. MPS 



THETA 

SEG 

VEL 

MN 

PS 

PT 

TT 

WBL 

WBL 


OF 

INCIDENCE 

ALPHA 

AXIAL 

REL 


NO 

' 





LBH/SEC 

KG/SEG 


IN OEG 

IN DEG VEL 

VEL 

51. 

1 

0.978 

0.5719 

0.9094 

0.8940 

1.0174 

0.0 

0.0 


0.343 

-6.64 

45.1 

0.930 

0.93C 

71. 

2 

0.977 

0.570V 

0.9019 

0. 8961 

1.0195 

0.0 

0.0 


0.363 

-5.61 

44.1 

0.911 

0.911 

91. 

3 ■ 

0.976 

0.5693 

0.8888 

0.8721 

1.0220 

0.0 . 

0.0 


0.379 

-4.90 

43.3 

0.996 

0.996 

111. 

' 4 

0.972 

0.5662 

0.8655 

0.8472 

1.0257 

0.0 

0.0 


0.397 

-3.84 

42.3 

0.678 

0.878 

131; 

5 

0.959 

0.5563 

0.8023 

0.7797 

1.0311 

0.0 

0.0 


0.449 

-1.04 

39.5 

0.827 

0.827 

151. 

6 

C.997 

0.5659 

0.9784 

0.9573 

1.0804 

0.0 

0.0 


0.328 

-6.90 

45.4 

0.935 

0.935 

171. 

7 

1.C07 

0.5738 

1.0623 

1.0456 

1.0728 

0.0 

0.0 


0.278 

-9.11 

47.6 

0.977 

0.977 

191. 

3 

1.017 

0.5992 

1.1491 

1.1445 

1.0419 

0.0 

0.0 


0.243 

—IQ. 66 

49.4 

1.010 

1.010 

211. 

9 

1.029 

0.6107 

1.1553 

1.1704 

0.9958 

0.0 

0.0 


0.205 

-13.13 

51.6 

1.054 

1.054 

231. 

10 

1.030 

0.6103 

1.1530 

1.1754 

0.9750 

0.0 

0.0 


0.174 

-14.87 

53.4 

1.088 

1.088 

251. 

11 

1.027 

0.6171 

1.1627 

1.1641 

0.9730 

0.0 

0.0 


0.157 

-15.65 

54.2 

1.104 

1.104 

2 71. 

12 

1.025 

0.6155 

1.1696 

1.1896 

0.9746 

c.o 

0.0 


0.150 

-15.95 

54.5 

1.110 

1.110 

291. 

13 

1.025 

C.6148 

1.1713 

1.1906 

0.9156 

0.0 

0.0 


0.147 

-16.08 

54.6 

1.112 

1.112 

311. 

14 

1.025 

0.6147 

1.1701 

1.1993 

0.9761 

c.c 

0.0 


0.145 

-16.15 

54.6 

1.114 

1.114 

331. 

15 

1.018 

0.6391 

0.8176 

0.648C 

0.8949 

0.0 

0.0 


0.194 

-14.40 

52.9 

1.079 

1.079 

351. 

16 

0.987 

0.6036 

0. 8492 

0.8558 

0.9347 

0.0 

0.0 


0.242 

-12.03 

50.5 

1.032 

1.032 

11. 

17 

0.975 

0.5808 

0.8865 

0.8776 

0.9812 

0.0 

0*0 


0.283 

-9.80 

48.3 

0.990 

0.990 

31. 

18 

0.976 

0.573? 

C. 9070 

0.8926 

1.0086 

0.0 

0.0 


0.317 

-7.98 

46.5 

0.955 

0.955 



SIM.- 6 

kOTlK FLOW SWlKL= 56.13DiG PART JCLf SW 1RL= 10S.A5D‘G PSAV6= 33.0TPSIA = 22S02C.PA 

PTAVG= 39 .65 PS IA = 273392. PA TTAVG= 794. ROEG R = 914.9UEG K VELA VG= 661.7FPS =201.7HPS 
RV6LAVG= 907.SFPS = 276.6MPS AXVELAVG= 613.4FPS =187.0NPS U = 915.FPS *= 279. UPS 


THETA 

SPG 

VE L 

HN 

PS 

PT 

TT 

MbL 

WBL 

OF 

INCIDENCE 

bETA 

AAlAL 

kEL 


NO 






LBM/SEC 

KG/SEG 


IN OEG 

IN OEG VEL 

vel 

56. 

1 

0.926 

0.9692 

C. 91 81 

0.8870 

1.0179 

C.O 

0.0 

0.309 

-1.19 

39.7 

0.926 

0.V81 

76. 

2 

0.9C9 

0.9595 

0.9IC3 

0.8793 

1.0195 

O.C 

0.0 

0.325 

-0.98 

39.0 

C. 909 

0.977 

96. 

3 . 

0.896 

0.9970 

0.8962 

0.8569 

1.0220 

0.0 

0.0 

0.338 

0.07 

38.9 

0.896 

0.979 

116. 

4 

0.880 

0.938A 

0.8708 

0.8283 

1.0257 

0.0 

0.0 

C.354 

0.69 

37. b 

0.880 

0.971 

136. 

5 

C.939 

0.4156 

0.7998 

0.7509 

1.0311 

0.0 

0.0 

0.905 

2.95 

36.1 

0.638 

0.963 

156. 

6 

0.990 

0.9572 

0.9775 

0.9902 

1.0609 

0.0 

0.0 

0.292 

-1.76 

90.3 

0.9*0 

0.959 

176. 

7 

C.987 

0-98 29 

1.0536 

1.0295 

1.0728 

0.0 

0.0 

0. 166 

-3.60 

92.1 

0.987 

0.995 

196. 

8 

1.019 

0.5065 

1.1900 

1.1318 

1.0919 

0.0 

0.0 

0.152 

-9.86 

93.9 

1.019 

1.003 

2)6. 

9 

1 .055 

0.5381 

1.1527 

1.1699 

0.9958 

0.0 

0.0 

0.127 

-6.27 

99.8 

1.055 

1.013 

2 36. 

10 

1.0b7 

0.5612 

1.1501 

1.1871 

0.9750 

0.0 

0.0 

C.107 

-7.95 

96.0 

1.087 

1.022 

2 56. 

11 

1.109 

0.5712 

1.1557 

1.2017 

0.9730 

0.0 

0.0 

0.093 

-8.09 

96.6 

1. 109 

1.027 

276. 

12 

1.112 

0.5750 

1.1596 

1.209? 

0.9796 

0.0 

0.0 

0.089 

-9.37 

96.9 

1.112 

1.030 

296. 

13 

1.115 

0.5766 

1. 1596 

1.2107 

0.9756 

0.0 

0.0 

0.079 

-8.50 

97.0 

1.115 

1.031 

316. 

19 

1.117 

0.5775 

1.1577 

1.2095 

0.9761 

0.0 

0.0 

0.076 

-8.58 

97.1 

1.117 

1;031 

336. 

15 

1.066 

0.5751 

0.8259 

0.8617 

0.8999 

0.0 

0.0 

0.205 

-6.68 

95.2 

1.066 

1.016 

356. 

16 

1.016 

0.5359 

0.6602 

0.8717 

0.9397 

0.0 

0.0 

0.298 

-9.89 

93.3 

1.018 

1.003 

16. 

17 

0.980 

0.5019 

0.8969 

0.8871 

0.9812 

0.0 

0.0 

0.270 

-3.33 

91.6 

0.980 

0.993 

36. 

18 

0.950 

0 .9783 

0.9156 

0.8925 

1.0086 

0.0 

0.0 

0.2B9 

-2.12 

90.6 

0.950 

0.986 


STATOk FLOW SWlRL= 56.070EG PARTICLE SWIRL=I09.1 40EG PSAVG= 36.25PSIA = 249959. PA 

PTAVG= 46.I4PSIA « 318152. PA TTAVG= 795.90EG R = 442.2DEG K V£LAVG= 792.5FPS =24l.6MPS 
RVELAVG= 789.3FPS = 240.6MPS AXVELAVG= 646.2FPS = 197.0MPS U= 906.FPS = 276. MPS 


STAGE 7 

ROT UK 


THtTA 

SsG 

NO 

VcL 

HN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN OEG VEL 

REL 

VEL 

56. 

1 

0.962 

0.5692 

0.9427 

0.9181 

1.0197 

0.0 

0.0 

0.399 

-4.24 

49.6 

0.904 

0.904 

76. 

2 

0.959 

C.5616 

0.9345 

0.9C84 

1.0233 

0.0 

0.0 

0.369 

-3.29 

48.7 

0.887 

0.887 

96. 

3 

0.957 

0.5594 

0.9188 

0.8916 

1.0256 

0.0 

0.0 

0.376 

-2.56 

48.0 

0.874 

0.674 

116. 

4 

0.953 

0.5560 

0.8917 

0.8632 

1.0284 

0.0 

0.0 

0.390 

-1.68 

47.1 

0.859 

0.B59 

136. 

5 

0.937 

0.5455 

0.821U 

0.7894 

1.0312 

0.0 

0.0 

0.435 

1.10 

44.3 

0.612 

0.812 

156. 

6 

0.999 

0.5732 

0.9375 

0.9189 

1.0687 

C.O 

0.0 

0.286 

-7.79 

53.2 

0.967 

0.967 

176. 

7 

1.015 

0.5850 

1.0041 

0.9931 

1.0619 

0.0 

0.0 

0.231 

-10.84 

56.2 

1.023 

1.023 

196. 

8 

1.C28 

0.6003 

1.0917 

1.0926 

1.0378 

0.0 

0.0 

0.197 

-12.73 

58.1 

1.059 

1.059 

216. 

9 

1.091 

0.6210 

1.1212 

1.1410 

0.9982 

0.0 

0.0 

0.172 

-14.24 

59.6 

1.089 

1.089 

236. 

10 

1.048 

0.6329 

1.1275 

1.1587 

0.9756 

0.0 

0.0 

0.152 

-15.43 

60.8 

1.113 

1.113 

256. 

11 

1.051 

C .6366 

1.1313 

1.1661 

0.9703 

0.0 

0.0 

0.137 

-16.25 

61.6 

1.130 

1.130 

276. 

12 

1.053 

0 .6379 

1.1319 

1.1680 

0.9703 

0.0 

0.0 

0.126 

-16.72 

62.1 

1.139 

1.139 

296. 

13 

1.054 

0.6387 

1.1295 

1.1663 

0.9707 

0.0 

0.0 

0.123 

-16.99 

62.4 

1.145 

1.145 

316. 

1* 

1.055 

0.6393 

1.1261 

1.1639 

0.9709 

C.O 

0.0 

0.120 

-17.14 

62.5 

1.148 

1.198 

336. 

15 

C .988 

0.6158 

0.8913 

C- 9037 

0.9108 

0.0 

0.0 

0.250 

-10.40 

55.8 

1.015 

1.015 

3 56 • 

16 

0.970 

0 • 59 27 

0.9199 

0.9158 

0.9946 

0.0 

0.0 

0.293 

-7.87 

53.3 

0.968 

0.968 

16. 

17 

0.966 

0.5773 

0.9359 

C.9206 

0.9832 

O.C 

0.0 

C. 315 

-6.48 

51.9 

0.943 

0.943 

3o - 

18 

C.964 

0.5685 

0.9428 

0.9212 

1 . OC 89 

0.0 

0.0 

0.332 

-5.35 

50.8 

0.923 

0.923 


FLOW 5HIKL= 55.540EG PARTICLE SW]HL=U2.61DEG PSAVG= 39.33PMA = 271149. P» 

P 1 AVG= 47.52PSIA = 327635. Fa TTAVG= 795.9DEG R = 442.20'G K VELA VG= 694.2FPS = ?U.6MPS 
RVELAVG= 991.2FPS = 3U2.1MPS AXVEL AVC*= 672 .9FPS =20 5 . IMPS U= 895. FPS = 273. MPS 


THETa 

SEG 

VEL 

HN 

PS 

PT 

TT 

WBL 

WPL 

OF 

INCIDENCE 

BETA 

AXIAL 

KEL 


NO 






LBH/SEC 

KG/SEG 


IN OEG 

IN DEG 

VEL 

VEL 

60. 

1 

C .899 

0.457? 

0.9533 

0.9C97 

1.0197 

O.C 

0.0 

0.365 

-0.40 

39.2 

0.999 

C • V6o 

80. 

2 

0.885 

0.44 86 

0.9433 

0.8957 

1.0233 

0.0 

0.0 

0.377 

0.14 

3B.7 

0.885 

0.V62 

10G. 

3 

C .874 

0.4426 

0.9262 

0.8761 

1.C256 

0.0 

0.0 

0.366 

0.5o 

38.2 

3.874 

0-958 

12C. 

9 

0.861 

C -4352 

0.8968 

C.8447 

1.0284 

0.0 

0.0 

0.398 

1.05 

37.7 

0.86) 

0.555 

140. 

5 

0.621 

0.4137 

0.8205 

0.7633 

1.0312 

0.0 

0. 0 

0.441 

2.61 

36.2 

0.821 

0.994 

16C. 

6 

0.963 

C.4795 

0.9443 

C.9136 

1.0687 

C.O 

0.0 

C. 261 

-2.76 

41.6 

0.963 

G.985 

1 PC • 

7 

1 .022 

C.5123 

1.0048 

0.9934 

1.0619 

0.0 

0.0 

0.206 

-4.97 

43.7 

1.022 

1.005 

200 . 

8 

1.061 

0-5393 

1.08 73 

1.0954 

1.0378 

0.0 

0.0 

0. 167 

-6.21 

45.0 

1.061 

1.019 

220. 

5 

1.092 

0.5672 

1.1143 

1. 1458 

C.9982 

0.0 

O.C 

0.138 

-7.24 

46.0 

1.092 

1.030 

?4C • 

10 

1.116 

C.5883 

1.1171 

1.1673 

0.9756 

0.0 

0.0 

0.118 

-8.08 

46.9 

1.116 

I.C40 

260. 

11 

1 .137 

0.6CC7 

1.1165 

1.1780 

0.9703 

0.0 

0. G 

0.104 

-8.69 

47.5 

1.137 

1.0*7 

290- 

12 

1.149 

O.oC-79 

1.1141 

1.1916 

C . 97 03 

0.0 

O.C 

0.095 

-9.06 

47.9 

1.146 

1.051 

300. 

13 

1.155 

0.6110 

1.1101 

1.1807 

0.9707 

0.0 

0. c 

0.091 

-9.27 

49.1 

1.155 

1.054 

320. 

1 4 

1.159 

0.6131 

1.1058 

1.1782 

C. 970*9 

0.0 

0.0 

C. 088 

-9.39 

48.2 

1.159 

1.0 5b 

340. 

15 

1.001 

0.5426 

0.9047 

0.9141 

0.9108 

0.0 

O.C 

0.310 

-4.13 

42.9 

1.001 

G.998 

360. 

16 

0.955 

0.5C66 

0.9358 

C.9220 

0.9446 

0.0 

C.O 

0.328 

-2.48 

41.3 

0.955 

0.983 

2C • 

17 

0.933 

C.4842 

C.95C0 

0.9223 

0.9832 

0.0 

0. 0 

0.340 

-1.67 

40.5 

0.933 

C .976 

*0. 

18 

C.916 

0 .4696 

0.9550 

0.9179 

1.0099 

0.0 

O.C 

0.351 

-1.03 

39. E 

C.916 

0.971 


43 



STATOR FLOW SWiRL= 59.52DEG PARTICLE SWlRL=U5.75DEG PSAVG= *4.10PSlA = 304065. PA 

PTAVG= 57.70PSIA = 397855-PA TTAVG- 861.9QEG R = 478.8DEG K VELAVG- 866.4FPS =264. IMPS 
RVELAVG= 851.1FPS = 259.4MPS AXVEL AVG= 732.4FPS =223.2MPS U= 885*FPS = 270.HPS 


stage b 

KJTOK 


theta 

SEG 

HO 

VEL 

MN , 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/ SEG 

OF 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

60. 

1 

0.938 

0.57 91 

0.9817 

0.9400 

1.0203 

0.0 

0.0 

0.312 

-11.51 

51.5 

0.871 

0.871 

80. 

2 

0.934 

0.5755 

0.97C7 

0.9269 

1.0245 

0.0 

0.0 

0.323 

-10.77 

50.8 

0.858 

0.858 

100. 

3 

0.931 

0.57 30 

0.9516 

0;9069 

1.0264 

0.0 

0.0 

0.333 

-10.20 

50.2 

0.848 

0.8*8 

120. 

* 

0.926 

0.5692 

0.92C9 

0.8752 

1.0282 

0.0 

0.0 

G.345 

-9.46 

49.5 

0.835 

0.835 

140. 

5 

0.908 

0.5575 

0.6431 

0.79*4 

1.0279 

0.0 

0.0 

0.395 

-6.96 

47.0 

0.792 

0.792 

160. 

6 

1.002 

0-6077 

0.9214 

0.9016 

1.0650 

0.0 

0.0 

C.210 

-17.31 

57.3 

0.980 

0.980 

16o. 

,7 

1.027 

0.6250 

0.9812 

0.9735 

1.0617 

0.0 

0.0 

0.154 

-20.54 

60.5 

1.045 

1.045 

2C0. 

8 

1.048 

C -6456 

1.0580 

1.0677 

1.0406 

0.0 

0.0 

0.118 

-22.76 

62.8 

1.092 

1.092 

220. 

9 

1.065 

0.6710 

1.0802 

1.1140 

1.0014 

0.0 

0.0 

0.095 

-24.39 

64.4 

1.128 

1.128 

2*0. 

10 

1.078 

0.6995 

1.0796 

1.1305 

0.9757 

0.0 

0.0 

0.079 

-25.58 

65.6 

1.156 

1.156 

260. 

11 

1.088 

0.6991 

1.0751 

1.1365 

0.9677 

0.0 

0.0 

0.067 

-26.42 

66.4 

1.176 

1.176 

280. 

12 

1.093 

0.7032 

1.0723 

1.1378 

0.9667 

0.0 

o.c 

0.060 

-26.92 

66.9 

1.187 

1.187 

3GC • 

13 

1.096 

0.7052 

1.0687 

1.1359 

0.9669 

0.0 

0.0 

0.055 

-27.19 

67.2 

1.194 

1.194 

320. 

14 

1.098 

0.7064 

1.0648 

1.1330 

0.9670 

0.0 

0.0 

0.053 

-27.35 

67.3 

1.198 

1.198 

340. 

15 

0.939 

0.6114 

0.9929 

0.9656 

0.9226 

0.0 

0.0 

0.261 

-15.17 

55.2 

0.939 

0.939 

36C. 

16 

0.944 

0.6062 

0.9819 

0.9605 

0.9479 

0.0 

0.0 

0.260 

-13.93 

53.9 

0.914. 

; 0.914 

20. 

17 

0.944 

0.5952 

0.9827 

0.9528 

0.9818 

0.0 

0.0 

0.289 

-13.07 

53.1 

6.900 

0.900 

40. 

18 

0.941 

0.5853 

0.9844 

0.9471 

1.0078 

o.c 

0.0 

0.299 

-12.32 

52.3 

0.886 

0.886 


FLOW SWIRL= 63.72DEG PARTICLE S WIRL=119.96DEG PSAVG= 47.22PSIA = 325563.PA 

P TAVG= 58.75PSIA * 405041-PA TTAVG= 86 1.90 EG R = 479.9DEG K VE L A VG= 795.7FPS =239.5MPS 

RVELAVG= 987.7FPS = 301. OH PS AXVELAVG= 749.3FPS =228.4MPS U = 879.FPS = 268. MPS 


THETA 

SEG 

NO 

VEL 

MN 

ps 

PT 

TT 

WBL 

lbh/sec 

WBL 

KG/ SEG 

DF 

INCIDENCE 
IN OEG 

BETA AXIAL 
IN DEG VEL 

KEL 

VEL 

64. 

1 

1.000 

0.5591 

0.9256 

0.9194 

1.0203 

-0.268 

-0.121 

0.157 

-12.00 

49.4 

1.000 

1.000 

A-*. 

? 

C.985 

0.5491 

0.9171 

0.9033 

1-0245 

-0.263 

-0.119 

0.173 

-11.42 

48.6 

0.985 

0.993 

104. 

3 

0.973 

0.5412 

0-9008 

0.8823 

1.0264 

-0.254 

-0.115 

0.188 

-10.93 

48.3 

0.973 

0.988 

124. 

4 

0.957 

0.5312 

0.8738 

0.8499 

1.0282 

-0.241 

-0.109 

0.208 

-10.28 

47.7 

0.957 

0.982 

144- 

5 

0.906 

0.5017 

0.8039 

0.7663 

1.0279 

-0.2C9 

-0.095 

0.273 

-8.20 

45.6 

0.906 

0.9o2 

16*. 

6 

0.903 

0.4909 

0.9557 

0.9044 

1.0650 

0.163 

0.074 

0.260 

-8.07 

45.5 

0.903 

0.961 

184. 

7 

0.926 

0.5050 

1.0271 

0.9911 

1.0617 

0.297 

0.130 

0.226 

-9.04 

*6.* 

0.926 

0.970 

2G4. 

8 

0.95«» 

0-5275 ,1.1127 

1.0793 

1.0406 

0.364 

0.165 

0.188 

-10.25 

47.7 

0.956 

0.981 

224. 

9 

0.988 

0.5570 

1.1413 

1.1308 

1.0014 

0.383 

0.174 

0.151 

-11.52 

48.9 

0.988 

0.994 

244. 

10 

1.018 

0.5827 

1.1413 

1.1528 

0.9757 

0.370 

0.168 

0.119 

-12.67 

50.1 

U018 

1.007 

264. 

11 

1.039 

0.598? 

1.1372 

1.1626 

0.9677 

0.362 

0. 164 

0.096 

-13.47 

50.9 

1.039 

1.016 

294. 

12 

1-051 

0.6063 

1.1333 

1.1660 

0.9667 

0.358 

0.162 

0.084 

-13.94 

51.3 

1.051 

1.022 

304. 

13 

1.058 

0.6105 

1.1290 

1.1653 

0.9669 

0.355 

0.161 

0.077 

-14.19 

51.6 

1.059 

1.025 

324. 

1* 

1.062 

0.6125 

1.1249 

1. 1630 

0.9670 

0.355 

0.161 

0.074 

-14.32 

51.7 

1.062 

1.026 

344. 

15 

1.C64 

0.6297 

0.9204 

0.9651 

0.9226 

-0.274 

-0.124 

0.076 

-14.42 

51.8 

1.064 

1-027 

4. 

16 

1.C56 

0.6154 

0.9135 

0.9467 

0.9479 

-0.299 

-0.136 

0.091 

-14.11 

51.5 

1.056 

1.024 

24. 

17 

1.040 

0.5942 

0.9177 

0.9351 

0.9818 

-0.290 

-0.132 

0.112 

-13.50 

50.9 

1.040 

1.016 

44. 

19 

1.C19 

0.5739 

0.9247 

0.9277 

1.0079 

-0.276 

-0.125 

0.136 

-12.72 

50.1 

1.019 

1.007 


STATOR 


FLOW SWIRL= 63 -38DEG 
PTAVG= 68.21PSIA = 470285. PA 
RVELAVG= 919.2FPS = 280.2MPS 


PARTICLE SW1RL=122.13DEG 
TTAVG= 920.70EG R = 511.50EG K 
AXVEL AVG= 8I2.4FPS =247.6HPS 


PSAVG= 5I.26PSI A = 353432. PA 
VELAVG= 926.5FPS =282.4MPS 
U = 872.FPS * 266. HPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

DF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

63. 

1 

0.990 

0.6378 

0.9347 

0.9212 

1.0191 

0.0 

0.0 

0.190 

-19.45 

61.0 

0.992 

0.992 

83. 

2 

0.981 

0.6298 

0.9304 

0.9109 

1.0243 

0.0 

0.0 

0.203 

-18.56 

60*2 

0.973 

0.973 

103. 

3 

0.973 

0.6234 

0.9180 

0.8942 

1.0266 

0.0 

0.0 

0.215 

-17.75 

59.4 

0.957 

0.957 

123. 

4 

0.961 

0.6147 

0.6962 

0.8669 

1.0288 

0.0 

0.0 

0.231 

-16.66 

58.3 

0.935 

0.935 

143. 

5 

0.923 

0.5686 

0.8422 

0.7984 

1*0289 

0.0 

0.0 

0.295 

-13.09 

54.7 

0.967 

0.867 

163. 

6 

G.937 

0.5863 

0.9864 

0.9330 

1.0684 

0.0 

0.0 

0.273 

-13.70 

55.3 

0.879 

0.879 

183* 

7 

0.958 

0.6010 

1.0468 

1.0015 

1.0657 

0.0 

0.0 

0.245 

-15.50 

57.1 

0.913 

0.913 

203. 

8 

0.9 80 

0.6220 

1.1227 

1.0922 

1.0463 

0.0 

0.0 

0.216 

-17.54 

59.1 

0.953 

0.953 

223. 

9 

1.002 

0.6502 

1.1400 

1.1352 

1.0071 

0.0 

0.0 

0.189 

-19.55 

61.2 

0.994 

0.994 

243. 

10 

1.022 

0.6742 

1.1278 

1.1464 

0.9782 

0.0 

0.0 

0.166 

-21.30 

62.9 

1.031 

1.031 

263. 

11 

1.035 

0.6878 

1.1145 

1.1464 

0.9671 

0.0 

0.0 

0.150 

-22.50 

64.1 

1.059 

1.059 

263. 

12 

1.042 

0.6940 

1.1066 

1.1446 

0.9647 

0.0 

0.0 

o;i4i 

-23.17 

64.8 

1.073 

1.073 

303* 

13 

1.046 

0.6969 

1.1007 

1.1414 

0.9644 

0.0 

0*0 

0.136 

-23.52 

65.1 

1.081 

1.081 

323* 

14 

1.048 

0.6983 

1.0961 

1.1380 

0.9644 

0.0 

0.0 

0.133 

-23.70 

65.3 

1.085 

1.085 

343. . 

15 

1.047 

0.7152 

0.8999 

0.9489 

0.9204 

0.0 

0.0 

0.137 

-23.65 

65.3 

1.084 

1.084 

3* 

16 

1.034 

0.6964 

0.9996 

0.9326 

0.9439 

0.0 

0.0 

0.146 

-22.93 

64.5 

1.067 

1.067 

23. 

17 

1.019 

0.6724 

0.9111 

0.9247 

0.9772 

0.0 

0.0 

0.159 

-21.95 

63.5 

1.043 

1.043 

43. 

18 

1.003 

0.6513 

0.9267 

0.9237 

1.0046 

0.0 

0.0 

0.175 

-20.58 

6 2.2 

1.015 

1.015 


44 



STAGE 9 

ROTOR FLOW SWIRL= 66.26DEG PARTICLE SW 1RL= 125. OOOEG PSAVG= 56.35PSIA = 388486. PA 

PTAVG= 71.04PSIA = 489781. PA TTAVG= V20.7DEG R = 511.5DEG K VE LA VG= 334.2FPS =254.3MPS 
RVELAVG=1039.9FPS = 3I7.0HPS AXVELAVG= 806.8FPS =245.9MPS U= 867.FPS * 264. MPS 

THtTA SEG VE L MN PS PT TT WBL WBL OF INCIDENCE BETA AXIAL REL 

NO LBH/SEC KG/ SEG IN DEG IN DEG VEL VEL 


66 • 

1 

C .993 

0.5715 

0.9334 

0.9219 

1.0191 

0.0 

0.0 

C.207 

-12.37 

50.7 

0.993 

0.996 

86. 

2 

0.975 

0.5590 

C • 9294 

0.9095 

1.0243 

0.0 

0.0 

0.221 

-11.69 

50.0 

0.975 

0.987 

106. 

3 

0.958 

0.5486 

0.9174 

0.8910 

1.0266 

0.0 

0.0 

0.235 

-11.07 

49.4 

0.958 

0.960 

126. 

4 

0.937 

0.5353 

0.8957 

0.8617 

1.0288 

c.o 

0.0 

0.256 

-10.25 

48.6 

0.937 

0.970 

146. 

5 

0.872 

0.4962 

0.8407 

0.7876 

1.0288 

c.o 

0.0 

0.328 

-7.61 

45.9 

0.872 

0.942 

166. 

6 

C .886 

0.4947 

0.9816 

0.9185 

1.0684 

0.0 

0.0 

0.294 

-8.16 

46.5 

0.886 

0.948 

186. 

7 

0.919 

0.5147 

1.0425 

0.9336 

1.0657 

c.o 

0.0 

0.253 

-9.51 

47.8 

0.919 

0.962 

206. 

8 

0.957 

0.5424 

1.1195 

1.0823 

1.0463 

0.0 

0.0 

0.213 

-11.02 

49.3 

0.957 

0.979 

226. 

9 

0.995 

0.5764 

1.1401 

1.1303 

1.0071 

0-0 

0.0 

0.180 

-12.46 

50.8 

0.995 

0.997 

246. 

10 

1.029 

0.6068 

1.1301 

1.1471 

0.9782 

0.0 

0.0 

0.154 

-13.72 

52. C 

1.029 

1.013 

266. 

11 

1.055 

0.6266 

1.1169 

1.1518 

C.9671 

0.0 

0.0 

0.138 

-14.62 

52.9 

1.055 

1.026 

236 . 

12 

1.070 

0.6371 

1.1083 

1.1527 

0.9647 

0.0 

0.0 

0.130 

-15.15 

53.4 

1.070 

1.033 

306. 

13 

1.078 

0.6424 

1.1019 

1.1511 

0.9644 

0.0 

0.0 

0.125 

-15.43 

53.7 

1.078 

1-C37 

326. 

14 

1.082 

0.6451 

1.0969 

1.1484 

0.9644 

0.0 

0.0 

0.123 

-15.57 

53.9 

1.082 

1.039 

346. 

15 

1.078 

0.6584 

0.9043 

G.9577 

0.9204 

0.0 

0.0 

0.135 

-15.43 

53.7 

1.078 

1.037 

6. 

16 

1.062 

0.6395 

0.9028 

0.9411 

0.9439 

0.0 

0.0 

0.153 

-14.89 

53.2 

1.062 

1.C29 

26. 

17 

1.040 

0.6141 

0.9124 

0.9315 

0.9772 

c.o 

0.0 

0.172 

-14.12 

52.4 

1.040 

1.019 

46. 

13 

1.015 

0.5897 

0.9260 

0.9274 

1.0046 

0.0 

0.0 

0.191 

0 

• 

ro 

1 

51.5 

1.015 

1.C06 


STATOR FLOW SWIRL= 66.09DEG PARTICLE SW IRL=127.45D EG PSAVG= 64.38PSIA = 443904. PA 

PI AVG= 83-02PSI A = 572415. PA TTAVG* 982.80EG R = 546.0DEG K VE L AVG= 904.8FPS =275.8MPS 
RVELAVG= V16.6FPS = 279.4MPS AXVEL AVG= 800.8FPS =244. IMPS U= 863.FPS = 263. MPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 
KG/ SEG 

OF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

66. 

1 

G.965 

0.5983 

C.9405 

0.9264 

1.0170 

0.0 

0.0 

0.170 

-22.10 

61.7 

0.984 

0.984 

R6. 

2 

0.976 

0.5909 

0.4363 

0.9170 

1.0227 

o.c 

0.0 

C.182 

-21.20 

60.8 

0.966 

0.966 

1 j6 • 

3 

C.967 

0.5844 

0.9254 

C.9017 

1.C250 

0.0 

0.0 

0.195 

-20.29 

59.9 - 

0. 948 

0.948 

126. 

4 

G.954 

0.5751 

0.9070 

0.8776 

1.0269 

0.0 

0.0 

0.213 

-18.97 

58.6 

0.923 

C .923 

146. 

5 

0.910 

0.5474 

0.9653 

0.3206 

1.0262 

0.0 

0.0 

0.276 

-14.54 

54.1 

0.842 

0.842 

166. 

6 

0.936 

0.5531 

0.9853 

0.9379 

1.0656 

0.0 

0.0 

0.247 

-16.44 

56.0 

C.376 

0.376 

186. 

7 

0.962 

0.5696 

1.0348 

0.9970 

1.0646 

0.0 

0.0 

0.212 

-18.87 

58.5 

0.921 

0.921 

206. 

6 

u.988 

0 .59 1C 

1.1049 

1.0819 

1.0480 

0.0 

0.0 

C.178 

-21.32 

60.9 

0.968 

0.968 

226. 

9 

1.012 

0.6175 

1.1247 

1.1247 

1.C111 

o.c 

0.0 

C.151 

-23.40 

63.0 

l.Oil 

1-011 

246. 

10 

1.031 

0.6397 

1.1159 

1.1363 

0.9815 

0.0 

0.0 

0.130 

-25.04 

64.6 

1.046 

1.046 

266 . 

11 

1.043 

0.6524 

1.1042 

1.1365 

0.9633 

0.0 

0.0 

0.116 

-26.15 

65.8 

1.070 

1-070 

28b. 

12 

1.049 

0.6577 

1.0980 

1.1352 

0.9659 

0.0 

0.0 

0.108 

-26.75 

66.4 

1.083 

1.033 

306. 

13 

1.053 

0.6600 

1.0935 

1.1327 

0.9656 

0.0 

0.0 

0.104 

-27.07 

66.7 

1.091 

1.091 

326. 

14 

1.054 

0.6610 

1.0847 

1.1297 

0.9657 

0.0 

0.0 

0.102 

-27.22 

66.8 

1.094 

1.094 

346. 

15 

1.044 

0.6700 

0.9086 

0.9495 

0.9236 

c.o 

o.c 

0.113 

-26.63 

66.2 

i-081 

1.081 

6. 

16 

1.023 

0.6509 

0.9110 

0.9366 

0.9443 

0.0 

0.0 

0.126 

-25.60 

65.2 

1.058 

1.058 

26. 

17 

1.012 

0.6290 

C.9211 

0.9299 

0.9753 

0.0 

0.0 

0.140 

-24.41 

64.0 

1.032 

1-032 

**6 • 

18 

0.997 

0.6105 

0.9339 

G.9287 

1.0020 

0.0 

0.0 

0.156 

-23.19 

62.8 

1.006 

1.006 


STAGE 1 0 

KOT.CR FLOW S WlR L= 66.84DEG PARTICLE SWIRL= 130.2CDEG PSAVG= 69.70PSIA = 480542.PA 

PTaVG= 36.02PS1A = 593068. PA TTAVG= 982.80EG R = 546.0DEG K VELAVC-= 821 .9FPS =250.5MPS 
RV C LAVG=U>04. IFPS = 306. IMPS AXVEL AVG= 796.7FPS =239.9MPS U= 960.FPS = 262. MPS 


THETA 

SEG 

VEL 

MN 

PS 

PT 

TT 

WBL 

WBL 

OF 

INCIDENCE 

BETA 

AXIAL 

REL 


NO 






LBM/SEC 

KG/ SEG 


IN DEG 

IN OEG VEL 

VEL 

69. 

1 

C.99-* 

0.5396 

0.9407 

0.9270 

1.0170 

0.0 

0.0 

0.156 

-13.84 

51. C 

0.984 

G.992 

89. 

2 

0.967 

0.5283 

0.9360 

0.9150 

1.0227 

0.0 

0.0 

0.171 

-13.17 

50.4 

0.961 

0.994 

109. 

3 

0.95C 

0.518C 

0.9246 

0.8975 

1.0250 

0.0 

0.0 

0.188 

-12.50 

49.7 

0.950 

0.976 

129. 

4 

0.927 

0.5040 

0.9051 

0.8704 

1.0269 

0.0 

0.0 

0.213 

-11.53 

48.7 

0.927 

0.966 

149. . 

5 

C .853 

0.4625 

0.8579 

0.8033 

1.0262 

0.0 

0.0 

0.297 

-8.40 

45.6 

0.853 

0.935 

169. 

6 

0.886 

C.4719 

0.9777 

0.9207 

1.0656 

0.0 

0.0 

0.241 

-9.81 

47.0 

0.886 

a . 948 

199. 

7 

0.927 

0 .4952 

1.03C2 

0.9347 

1.0646 

0.0 

0.0 

C.190 

-11.55 ' 

48.6 

0.927 

0.966 

209. 

8 

0.972 

0.5244 

1.1025 

1.0747 

1.0480 

0.0 

0.0 

0.140 

-13.36 

50.6 

C.972 

0.936 

22 9. 

9 

1.011 

0.5570 

1.1250 

1.1225 

1.0111 

0.0 

0.0 

0.102 

-14.89 

52.1 

1.011 

1.0C4 

249. 

10 

1.043 

0.5848 

1.1181 

1.1392 

0.9815 

0.0 

0.0 

0.078 

-16.10 

53.3 

1.043 

1.020 

269. 

1 1 

1.066 

0.6025 

1.1070 

1.1434 

0.9688 

0.0 

0.0 

0.063 

-16.94 

54.1 

1.066 

1.031 

269. 

12 

1.079 

C.6114 

1.1005 

1.1447 

0.9659 

c.o 

0.0 

0.056 

-17*41 

54.6 

1.079 

1.037 

309. 

13 

1.036 

0.6167 

1.0957 

1.1436 

0.9656 

0.0 

0.0 

0.052 

-17.65 

54.9 

1.0B6 

1.041 

329. 

14 

1.090 

0.6178 

1.0917 

1.1413 

0.9657 

0.0 

0.0 

0.050 

-17.78 

55.0 

1.090 

1.C43 

349. 

15 

1.074 

0.6225 

0.9134 

0.9589 

0.9236 

0.0 

0.0 

0.077 

-17.21 

54.4 

1.074 

1.035 

9. 

16 

1.052 

0.6017 

0.9152 

0.9449 

0.9443 

0.0 

0.0 

0.101 

-16.41 

53.6 

1.052 

1.024 

29. 

17 

1.028 

0.5777 

0.9237 

0.9361 

0.9753 

0.0 

0.0 

0.122 

-15.54 

52.7 

1.028 

1.012 

49. 

18 

1.005 

0.5556 

C.9350 

0.9322 

1.0020 

0.0 

0.0 

0.141 

-14.64 

51.8 

1.005 

1.001 
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STATOR FLOW SWIRL- 68.28DEG PARTICLE SW IRL= 132- 29DEG PSAVG= 79.99PSIA « 544600. PA 

PTAVG= 98.59PSIA = 679732. PA TTAVG=1037 .OOEG R = 576.1DEG K VELAVG- 869.3FPS = 265. CMP S 
RVELAVG- 921.0FPS * 280.7MPS AXVEL AVG= 783.IFPS =238.7MPS U* 857.FPS = 261. MPS 


theta 

StG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LB M/SEC 

WBL 

KG/SEG 

OF 

INCIOENCE 
IN DEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

68. 

1 

C .979 

0.55*4 

0.9504 

0.9355 

1.0158 

0.0 

0.0 

0.138 

-19.01 

63.2 

0.974 

0.974 

88. 

2 

0.970 

0.5473 

0.9466 

0.9269 

1.0223 

0.0 

0.0 

0.151 

-18.06 

62.3 

0.956 

0.956 

108. 

3 

0.960 

0.5405 

0.9376 

0.9137 

1.0251 

0.0 

0.0 

0.165 

-17.01 

61.2 

0.936 

0.936 

128. 

4 

0.945 

0.5308 

0.9224 

0.8928 

1.0272 

0.0 

0.0 

0.188 

-15.43 

59.6 

0.908 

0.908 

149. 

5 

0.999 

0.5042 

0.8686 

0.8447 

1.0274 

0.0 

0.0 

0.265 

-10.29 , 

54.5 

0.821 

0.821 

168. 

6 

0.935 

0.5156 

0.9841 

0.9424 

1.0645 

0.0 

0.0 

0.214 

-13.55 

57.7 

0.975 

0.875 

188. 

7 

0.964 

0.5328 

1.0254 

0.9936 

1.0649 

0.0 

0.0 

0.170 

-16.59 

60.8 

0.929 

0.929 

208. 

8 

0.996 

0.5553 

1.0872 

1.0706 

1.0502 

0.0 

0.0 

0.127 

-19.62 

63.8 

0.985 

0.985 

22b. 

9 

1.022 

0.5809 

1.1063 

1.1104 

1.0145 

0.0 

0.0 

0.097 

-21.92 

66.1 

1.031 

1.031 

248. 

lu 

1.041 

0.6018 

1.0992 

1.1214 

0.9836 

0.0 

0.0 

0.077 

-23.53 

67.7 

1.064 

1.064 

268 . 

11 

1.053 

0.6137 

1.0890 

1.1216 

0.9669 

0.0 

0.0 

0.064 

-24.54 

68.7 

1.085 

1.085 

288. 

12 

1.058 

0.6186 

1.0843 

1.1210 

0.9649 

0.0 

0.0 

0.059 

-25.06 

69.3 

1.097 

1.097 

308. 

13 

1.061 

0.6206 

1. 0806 

1.1191 

0.9642 

0.0 

0.0 

0.054 

-25.34 

69.5 

1.103 

1.103 

328. 

14 

1.063 

0.6215 

1.0775 

1.1167 

0.9642 

0.0 

0.0 

0.052 

-25.46 

69.7 

1.106 

1.106 

3*8 • 

15 

1.040 

0.6207 

0.9177 

0.9509 

0.9249 

0.0 

0.0 

0.073 

-24.04 

68.2 

1.075 

1.075 

8. 

16 

1.020 

0.6013 

0.9245 

0.9432 

0.9440 

0.0 

0.0 

0.092 

-22.61 

66.8 

1.045 

1.045 

29. 

17 

1.003 

0.5916 

0.9339 

0.9382 

0.9733 

0.0 

0.0 

0.109 

-21.29 

65.5 

1.018 

1.018 

48. 

18 

0.990 

0.5653 

0.9448 

0.9375 

0.9999 

0.0 

0.0 

0.124 

-20.07 

64.3 

0.99* 

0.99* 


STAGE II 

ROTOR FLOW SWIRL= 70.56DEG PARTICLE SW IRL= 134.57DEG PSAVG- 82.66PSIA = 569905.PA 

PTAVG=100.88PSIA = 695545. PA TTAV&=1037 .ODEG R = 576.10EG K VELAVG= 821.0FPS =250.3MPS 
RVELAVG=I025.9FPS = 312.7MPS AXVEL AVG= 794.4FPS =242. IMPS U= 854. FPS = 260. MPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN DEG 

BETA AXIAL 
IN DEG VEL 

REL 

VEL 

71. 

1 

C.973 

0.5186 

0.9515 

0.9341 

1.0158 

0.0 

0.0 

0.148 

-10.94 

49.8 

0.973 

0.986 

91. 

2 

0.956 

0.5076 

0.9474 

0.9232 

1.0223 

0.0 

0.0 

0.163 

-10.29 

49.2 

0.956 

0.978 

111. 

3 

0.939 

0.4966 

0.9393 

0.9076 

1.0251 

0.0 

0.0 

0.181 

-9.57 

48.5 

0.938 

0.970 

131. 

4 

0.910 

0.4810 

0.9230 

0.8839 

1.0272 

0.0 

0.0 

0.210 

-8.47 

47.4 

0.910 

0.958 

151. 

5 

0.827 

0.4354 

0.8873 

0.8265 

1.0274 

0.0 

0.0 

0.301 

-5.00 

43.9 

0.827 

0.926 

171. 

6 

0.880 

0.4562 

0.9829 

0.9267 

1.0645 

0.0 

0.0 

0.225 

-7.24 

46.1 

0.860 

0.965 

191. 

7 

0.932 

0 .4841 

1.0247 

0.9830 

1.0649 

0.0 

0.0 

0.165 

-9.34 

48.2 

0.932 

0.967 

211. 

3 

0.997 

0.5176 

1.0966 

1.0657 

1.0502 

0.0 

0.0 

0.103 

-11.45 

50.3 

0.987 

0.992 

231. 

9 

1.031 

0.5514 

1.1061 

1.1110 

1.0145 

c.o 

0.0 

0.061 

-13.06 

52.0 

1.031 

1.013 

251. 

10 

1.063 

0.5788 

1.0987 

1.1264 

0.9836 

0.0 

0.0 

0.035 

-14.20 

53.1 

1.063 

1.029 

271. 

11 

1.084 

0.5956 

1.0881 

1.1300 

0.9689 

0.0 

0.0 

0.021 

-14.93 

53.8 

1.084 

1.060 

291. 

12 

1.095 

C.6036 

1.C828 

1.1314 

0.9649 

0.0 

0.0 

0.015 

-15.31 

54.2 

1.095 

1.065 

311. 

13 

1.101 

0.6074 

1.0787 

1.1305 

0.9642 

0.0 

o.o 

0.012 

-15.52 

54.4 . 

1.101 

1.069 

331. 

1* 

1.104 

0.6091 

1.0753 

1.1295 

0.96*2 

0.0 

0.0 

0.010 

-15.61 

54.5 

1.10* 

1.050 

351. 

15 

1.071 

0.6023 

0.9192 

0.9600 

0.9249 

0.0 

0.0 

C.061 

-14.48 

63.4 

1.071 

1.033 

11. 

16 

1.C41 

0.5782 

0.9269 

0.9501 

0.9440 

c.o 

0.0 

C. 092 

-13.43 

52.3 

1.041 

1.018 

31. 

17 

1.015 

0.5542 

0.9361 

0. 942 5 

0.9733 

0.0 

0.0 

0.115 

-12.50 

51.4 

1.015 

1.006 

51. 

18 

0.992 

0.5338 

0.9463 

0.9388 

0.9999 

0.0 

0.0 

0.133 

-11.66 

50.6 

0.992 

0.995 


STATOR FLOW SWIRL= 69.53DEG PARTICLE SWIRL=136.470EG PSAVG= 93.13PSIA * 6421I9.PA 

PTAVG=114.I9PSIA = 787298. PA TTAVG=1 094. ODEG R = 607.80EG K VEL AVG= 856.3FPS =261.0MPS 
RVELAVG* 954.GFPS = 29C.8MPS AXVEL AVG= 791.4FPS =241.2MPS U= 85I.FPS = 259. MPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBM/SEC 

WBL 

KG/SEG 

DF 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

7C. 

l 

0.968 

0.5250 

0.9651 

0.9469 

1.0144 

0.0 

O.C 

C. 121 

-24.50 

65.9 

0.958 

0.958 

90. 

2 

0.95P 

0.5176 

0.9618 

0.9389 

1.0217 

0.0 

0.0 

0.133 

-23.51 

64.8 

0.941 

0.941 

1 1C. 

3 

0.947 

,0.5105 

0.9547 

C.9274 

1.0249 

0.0 

0.0 

0.148 

-22.33 

63.6 

0.920 

0.920 

13C. 

4 

C.929 

0.4996 

0.9442 

0.9106 

1.0273 

c.o 

0.0 

0.173 

-20.41 

61.7 

0.868 

0.888 

150. 

5 

C.879 

0.4716 

0.9206 

0.8721 

1.0283 

0.0 

0.0 

0.257 

-14.42 

55.7 

0.794 

0.794 

170. 

6 

0.925 

0.4096 

C.9888 

0.9*72 

1.0614 

0.0 

0.0 

0.186 

-19.22 

60.5 

G.868 

0.868 

1V0. 

7 

0.962 

0.5093 

1.0200 

0.9897 

1.0637 

0.0 

0.0 

0.135 

-23.02 

64.3 

0.932 

0.932 

210. 

8 

1.005 

0 .5364 

1.0690 

1.0568 

1.C511 

0.0 

0.0 

0.087 

-26.06 

68.2 

1.002 

1.002 

230. 

9 

1.037 

0.5641 

1.0839 

1.0932 

1.0174 

0.0 

0.0 

0.057 

-29.52 

70.8 

1.053 

1.053 

25C • 

1C 

I.C6C 

0.5863 

1.0750 

1.1026 

0.9859 

0.0 

0.0 

0.039 

-31.22 

72.5 

1.089 

1.089 

270. 

11 

1.072 

0.5989 

1.0646 

1.1027 

0.9696 

0.0 

0.0 

0.029 

-32.19 

73.5 

1.109 

1.109 

290. 

12 

1.075 

0.6039 

1.0604 

1.1027 

0.9647 

0.0 

0.0 

0.024 

-32.64 

73.9 

1.119 

1.119 

310. 

13 

1.081 

0.6061 

1.0571 

1.1012 

0.9636 

c.o. 

0.0 

0.022 

-32.99 

74.2 

1.125 

1.125 

330. 

14 

1.083 

0.6070 

1.0543 

1.0991 

0.9636 

c.o 

0.0 

0.020 

-33.01 

74.3 

1.127 

1.127 

350. 

15 

. 1.037 

0.5910 

0.9284 

0.9562 

0.9277 

c.o 

0.0 

0.056 

-30.20 

71.5 

1.067 

1.067 

10. 

16 

1.010 

0.5695 

0.9416 

0.95*1 

0.9450 

0.0 

0.0 

0.079 

-28.28 

69.6 

1.029 

1.029 

30. 

17 

0.992 

0.5507 

0.9504 

0.9498 

0.9720 

G.O 

0.0 

0.097 

-26.79 

68.1 

1.000 

1.000 

50. 

15 

0.970 

0.5355 

0.9600 

0.9*90 

C. 9979 

c.o 

0.0 

0.110 

-25.55 

66.8 

0.977 

0.977 
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stage 12 

KOruK FLCIR SKIRL* 71.610EG PARTICLE SWIRL* 138. 5A0EG PSAVG* 97.79PSIA = 675215. PA 

PTAVG=117.96PSIA = B13274.PA TTAVG = L095.ClDEG R = 607.8DEG K VELAVG* B17.6FPS *2A9.2MPS 
RV£CAVG*1G32.1FPS = 314.6MPS AXVtLAVG* 79A.4FPS =292. IMPS U= 830. FPS = 259. MPS 


THETA 

SrG 

NO 

vel 

KN 

PS 

PT 

TT 

WBL 

LBN/SrC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN DEG 

BETA 
IN Dr 

AXIAL 
G VEL 

•j -t 

jj 

x > 

72. 

1 

C.95tt 

0 .5959 

0.9665 

0.9556 

1.0155 

O.C 

0.0 

0.180 

-11.69 

5b. 9 

0.956 

0.979 

92. 

2 

0.952 

0.9895 

0.9622 

0.9351 

1.0217 

o.c 

0.0 

0.192 

-11.08 

58.3 

0.952 

0.972 

112. 

3 

C.923 

0.9733 

0.95*5 

0.9201 

1.0259 

0.0 

0.0 

0.211 

-10.32 

57.5 

C.923 

0.963 

132. 

** 

0.892 

0.5566 

0.9529 

0.8996 

1.0273 

0.0 

0.0 

0.251 

-9.11 

56.3 

0.992 

0.950 

152. 

5 

0.805 

0.5100 

0.9139 

0.8589 

1.0283 

0.0 

0.0 

0.337 

-5.55 

52.6 

0.805 

0.915 

172. 

t> 

C.877 

0.5511 

0.9633 

C.9293 

1.0615 

0.0 

0.0 

0.239 

-8.58 

55.7 

0.877 

0.953 

192. 

7 

0.938 

0.5727 

1.0159 

0.9786 

1.0637 

0.0 

0.0 

0.173 

-10.92 

58.1 

0.938 

0.970 

212. 

t 

1.005 

0.5111 

1.0660 

1.0527 

1.0511 

0.0 

0.0 

C .103 

-13.53 

50.6 

1.005 

1.001 

232. 

V 

1.055 

C .5563 

1.0825 

1.0956 

1.0175 

0.0 

0.0 

0.065 

-15.17 

52.5 

1.055 

1.025 

252. 

10 

1.087 

0.5735 

1.0752 

1.1102 

0.9959 

0.0 

0.0 

0.057 

-16.29 

53.5 

1.097 

1.051 

272. 

11 

1.106 

0.5895 

1.0652 

1.1135 

0.9696 

0.0 

0.0 

0.051 

-16.93 

55.1 

1.106 

1.061 

292. 

12 

1.116 

0.5965 

1.0607 

1.1158 

0.9657 

c.o 

0.0 

0.050 

-17.25 

55.5 

1.116 

1.056 

312. 

13 

1.122 

0.600C 

1.0570 

1.1139 

0.9636 

0.0 

0.0 

0.038 

-17.53 

55.6 

1.122 

1.059 

332. 

19 

1.125 

0.6016 

1.0551 

1.1121 

0*9636 

0.0 

0.0 

0.038 

-17.52 

55.7 

1.125 

1.C60 

352. 

15 

1.061 

0.5768 

C.9329 

C.9661 

0.9277 

c.o 

0.0 

0.115 

-15.51 

52.6 

1.061 

1.028 

12. 

lo 

1.022 

0 .5592 

0.9576 

0. 9616 

0. 9550 

c.o 

0.0 

0.139 

-15.05 

51.3 

1.022 

1.00V 

32. 

17 

C .995 

0.5260 

0.9563 

0.9556 

0.9720 

0.0 

0.0 

0.156 

-13.05 

50.3 

0.995 

0.996 

52. 

18 

0.975 

0.5081 

0.9635 

0.9598 

0.9978 

o.c 

0.0 

0.169 

-12.31 

59.5 

0.975 

0.986 


ST A 1 OR FLOW SHIRL= 71.50DEG PARTICLE SWIRL=1*C.32DEG PSAVG=10B.22PSIA = 796137 -PA 

PTAVG=L2B .09PSIA = 883172. PA TTAVG=1 126 .5DEG R = 625.5DE6 K VELAVG* 792.2FPS *2*1.5MPS 
R VELAVG* 924.7FPS = 281.9MPS AXVEL AVG= 735.0FPS =22 3. 7MPS U= 850.FPS = 259.MPS 


IMLTA 

SEG 

NO 

VEL 

HN 

PS 

PT 

TT 

WBL 

L8 M/SEC 

WBL 

KG/SEG 

OF 

INCIDENCE 
IN DEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

71. 

1 

0.962 

C .5730 

0.9793 

0.9617 

1*017% 

0.0 

0.0 

C. 179 

-21.31 

65.5 

0.947 

0.957 

61. 

? 

0.955 

0.5669 

0.9757 

0.9555 

1.0264 

0.0 

0.0 

0.190 

-20.33 

64.5 

0.932 

0.V32 

111. 

3 

0.952 

0.56C1 

0.9708 

0.9556 

1.0312 

0.0 

0.0 

0.208 

-18.99 

63.2 

0.910 

0.910 

131. 

5 

0.925 

0.5503 

0.9637 

0.9332 

1.0348 

0.0 

0.0 

0.238 

-16.76 

61.0 

0.87b 

0.676 

151. 

5 

0.879 

0.5269 

0.9579 

0.9055 

1.0376 

0.0 

0.0 

0.337 

-9.89 

54.1 

0.777 

C.777 

171. 

6 

C.932 

0.5573 

0.96*8 

0.9518 

1.0657 

0.0 

0.0 

0.239 

-16.62 

60.8 

0.874 

0.874 

161. 

7 

0.971 

0.5667 

1.0053 

0.9829 

1.0679 

0.0 

0.0 

0.176 

-21.35 

65.5 

0.948 

0.958 

211. 

8 

1.022 

0.5956 

1.0383 

1.0351 

1.0526 

0.0 

0.0 

0.116 

-26.20 

70.4 

1.031 

1.031 

231. 

9 

1.055 

0.5218 

1.0508 

1.0652 

1.0157 

0.0 

0.0 

0.085 

-29.01 

73.2 

1.084 

1.085 

251. 

10 

1.073 

0.5505 

1.0572 

1.0756 

0.6810 

0.0 

0.0 

0.068 

-30.45 

74.7 

1.112 

1.112 

271. 

11 

1.081 

0.5599 

1.0516 

1.0775 

0.9617 

0.0 

0.0 

0.062 

-31.11 

75.3 

1.125 

1.125 

261. 

12 

1.093 

0.5532 

1.0505 

1.07$9 

0.9550 

0.0 

0.0 

0.059 

-31.37 

75.6 

1.131 

1.131 

311. 

13 

1.085 

0.5558 

1.0383 

l.qrrp 

0.9531 

0.0 

0.0 

0.057 

-31.54 

75.7 

1.134 

1.135 

331. 

15 

1 .086 

0.5553 

1.0365 

1.0762 

0.9527 

0.0 

0.0 

0.057 

-31.61 

75.8 

1.136 

1.136 

351. 

15 

1.013 

0.5232 

0.9577 

0.9725 

0.9278 

0.0 

0.0 

0.115 

-26.65 

70.8 

1.039 

1.039 

11. 

16 

0.991 

0.5063 

0.9701 

0.9738 

0.9467 

0.0 

0.0 

0.139 

-24.63 

68.8 

1.003 

1.003 

31. 

17 

0.976 

0.5921 

0.9751 

0.9685 

0.9732 

0.0 

0.0 

0.155 

-23.21 

67.4 

0.979 

0.979 

51. 

19 

0.969 

0.5910 

0.9776 

0.9659 

0.9996 

0.0 

0.0 

0.167 

-22.20 

66.4 

0.962 

0.962 


STAGE 13 

ROIC’S FLOW SHIKL* 72.33DEG PARTICLE SNIRL=142. 15D EG PSAVG=112.03PS1A = 772451. PA 

PTAVG=129.37PSIA = 891981. PA TTAWG=1 126 . 50EG R = 625.8DEG X VELAVG= 728.2FPS =222.0MPS 
RVELAVG=LG05.4FPS = 306. AMPS AXVEL AVG= 713.7FPS “217.SMPS 0= 850.FPS = 259.NPS 


theta 

SEG 

NO 

VEL 

HN 

PS 

PT 

TT 

WBL 

LBN/SEC 

WBL 

KG/SEG 

Df 

INCIDENCE 
IN DEG 

8ETA AXIAL 
IN DEG VEL 

REL 

VEL 

72. 

1 

0.957 

0.4264 

0.9809 

0.9603 

1.0175 

0.0 

0*0 

C. 182 

-8.16 

43.5 

0.947 

0.977 

92. 

2 

0.931 

0.4175 

0.9770 

0.9517 

1.0264 

0.0 

0.0 

0.197 

-7.61 

42.9 

0.931 

0.971 

112. 

3 

0.911 

0.4070 

0.9719 

0.9413 

1.0312 

0.0 

0.0 

0.220 

-6.85 

42.1 

0.911 

0.963 

132. 

5 

0.877 

0 .3903 

0.9647 

0.9264 

1.0345 

0.0 

0.0 

0.259 

-5.58 

40.9 

0.877 

0.951 

152. 

5 

C.T81 

0.3565 

0.9473 

0.8900 

1.0376 

0.0 

0.0 

0.373 

-1.80 

37.1 

0.791 

0.919 

172. 

6 

0.876 

0.3647 

0.9851 

C.9426 

1.0657 

0.0 

0.0 

0.244 

-5.54 

40.8 

0.876 

0.951 

192. 

7 

0.959 

0.4174 

1.0053 

0.9790 

1.0679 

0.0 

0.0 

0.155 

-8.24 

43.5 

0.949 

0.978 

212. 

8 

1.032 

0.4586 

1.0369 

1.0343 

1.0526 

0.0 

0.0 

0.054 

-11.14 

46.4 

1.032 

1.011 

232. 

9 

1.065 

0.4916 

1.0486 

1.0680 

1.0157 

0.0 

0.0 

0.007 

-12.87 

48.2 

1.085 

1.034 

252. 

10 

1.113 

0.5138 

1.0449 

1.0902 

0.9910 

0.0 

0.0 

-.005 

-13.76 

49.1 

1.113 

1.046 

272. 

11 

1.126 

0.5254 

1.0393 

1.0831 

0.9617 

0.0 

0.0 

-.005 

-14.17 

59.5 

1.126 

1.052 

292. 

12 

1.151 

0.5298 

1.0382 

1.0853 

0.9550 

0.0 

0.0 

-.003 

-14.32 

49.6 

1.131 

1.054 

312. 

13 

1.135 

0.5321 

1.0358 

1.0845 

0.9531 

0.0 

0.0 

-.005 

-14.43 

49.7 

1.134 

1.055 

332. 

15 

1.136 

0.5329 

1.0338 

1.0831 

0.9527 

0.0 

0.0 

—.004 

-14.48 

49.8 

1.136 

1.056 

352. 

15 

1.036 

0.4905 

0.9602 

0.9779 

0.9278 

0.0 

0.0 

0.123 

-11.27 

46.6 

1.036 

1.013 

12. 

16 

1.000 

0.4680 

0.9734 

0.9771 

0.9467 

0.0 

0.0 

0.141 

-10.05 

43.6 

1.000 

0.999 

32. 

17 

0.977 

0.4502 

0.9769 

0.9700 

0.9732 

0.0 

0.0 

0.158 

-9.23 

44.5 

0.977 

0.989 

52. 

18 

0.961 

0.4367 

0.9797 

0.9649 

0.9996 

0.0 

0.0 

0.170 

-8.66 

44.0 

0.961 

0.982 
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STATOR 


FLOW SWIRL= 7G.960EG 

PTA VG-139.41PSIA * 95 4318. PA 

RVELAVG 5 914.3FPS = 278.7HPS 


PARTICLE SWIRLW 143*640 EG 
TTAVG-l 140.0D EG R * 633.30EG K 
AXVELAVG* 671.9FPS =204. BMPS 


PSAV6=120.85PSlA * 833212. PA 
VELAVG= 7I6.3FPS *218.3MPS 
350. FPS « 259. MPS 


EXIT 


THETA 

SEG 

NO 

VEL 

NN 

PS 

PT 

TT 

W8L 

L6H/SEC 

WBL 

KG/ SEG 

OF 

INCIDENCE 
IN OEG 

ALPHA AXIAL 
IN DEG VEL 

REL 

VEL 

71. 

1 

0.950 

0.4169 

1.0026 

0.9942 

1.0259 

0.0 

0.0 

0.409 

-24.37 

66 . 6 

0.932 

0.932 

91. 

2 

C.943 

0.4110 

1.0021 

0.9806 

1.0375 

0.0 

0.0 

0.422 

-23.21 

65.4 

0.916 

0.916 

llli 

3 

0.931 

0.4043 

1.0031 

0.9779 

1.0451 

0.0 

0.0 

0.441 

-21.46 

63.7 

0.892 

0.892 

131. 

' 4 

C.913 

0.3950 

1.0C60 

0.9758 

1.0523 

c.o 

0.0 

0.474 

-18.50 

60.7 

0.852 

0.852 

151. 

6 

0.875 

€.3763 

1.0114 

0.9716 

1.0615 

c.o 

0.0 

0.579 

-9.88 

52.1 

0.743 

0*743 

171. 

6 

0.926 

0.3957 

1.0058 

0.9759 

1.0788 

0.0 

0.0 

0.463 

-19.43 

61.6 

0.864 

0.864 

191. 

7 

0.971 

0.4163 

1.0029 

0.9939 

1.0765 

0.0 

0.0 

0.391 

-26.01 

68.2 

0.956 

0.956 

211. 

8 

1.041 

0.4526 

0.9989 

1.0008 

1.0504 

0.0 

0.0 

0.322 

-33.10 

75.3 

1.067 

1.067 

231. 

9 

1.C82 

0.4616 

0.9979 

1.0181 

1.0052 

0.0 

0.0 

0.291 

-36.51 

78.7 

1.126 

1.126 

251. 

10 

1.096 

0.4981 

0.9965 

1.0280 

0.9650 

0.0 

0.0 

0.282 

-37.63 

79.8 

1.147 

1.147 

271. 

11 

1.G98 

0.5052 

0.9957 

1.0320 

0.9423 

0.0 

. o.c 

0.280 

-37.89 

80.1 

1.152 

1.152 

291. 

12 

1.097 

0.5070 

0.9978 

1.035 5 

0.9338 

0.0 

0.0 

0.281 

-37.87 

80.1 

1.152 

1.152 

311. 

13 

1.098 

0.5086 

0.9954 

1.0342 

0.9307 

0.0 

0.0 

0.290 

-37.99 

80.2 

1.154 

1.154 

331. 

14 

1.099 

0.5089 

0.9941 

1.0330 

0.9299 

0.0 

0.0 

0.280 

-38.01 

80.2 

1.154 

1.154 

351. 

15 

0.9 86 

0.4548 

C.9936 

0.9977 

C.9300 

0.0 

0.0 

0.360 

-29.36 

71.6 

1.006 

1.006 

11. 

16 

C.975 

0.4443 

C.9972 

0.9948 

0.9507 

0.0 

0.0 

0.376 

-27.71 

69.9 

0.981 

0.981 

31. 

17 

C.964 

0.4329 

0.9989 

0.9898 

0.9784 

0.0 

0.0 

0.390 

-26.28 

68.5 

0.960 

0.960 

51. 

19 

0.957 

0.4236 

1.0003 

0.9859 

1.0056 

0.0 

0.0 

0.400 

-25.30 

67.5 

0.946 

0.946 


FLOW SWIRL 5 72.41DEG PARTICLE SWIRL 5 145. 0 80 EG PSAVG=125 .84PSI A 5 867607. PA 

PTAVG= 135 .07PSI A 5 931264. PA TTAVG-l 140.00 EG R = 633.3DEG K VELAVG 5 516.2FPS -157.3NPS 
RVELA VG=* O.OFPS 5 O.OMPS AXVEL AVG= O.OFPS = G.OMPS U= 850.FPS = 259. MPS 


THETA 

SEG 

NO 

VEL 

MN 

PS 

PT 

TT 

WBL 

LBH/SEC 

WBL 

KG/SEG 

DF 

INCIDENCE 
IN DEG 

AXIAL 
IN OEG VEL 

REL 

VEL 

72. 

1 

0.933 

0.2923 

1.0010 

0.9884 

1.0259 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

92. 

2 

0.917 

0.2858 

0.9995 

0.9844 

1.0375 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

112. 

3 

0.894 

0.2775 

0.9994 

0.9811 

1.0451 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

132. 

4 

0.855 

0.2646 

1.0002 

0.9773 

1.0523 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

152. 

5 

0.751 

0.2310 

0.9991 

0.9653 

1.0615 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

172. 

e> 

G .868 

0.2653 

0.9998 

0.9771 

1.0788 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

192. 

7 

C.957 

0.2931 

1.0005 

0.9881 

1.0765 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

212. 

8 

1.066 

0.3311 

0.9994 

1.0029 

1.0504 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

232. 

9 

1.126 

0.3577 

0.9999 

1.0160 

1.0052 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

252. 

10 

1.146 

0.3717 

1.0001 

1.0234 

0.9650 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

272. 

11 

1.150 

0.3775 

1.00G3 

1.0266 

0.9423 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

292. 

12 

1.150 

0.3789 

1.0029 

1.0301 

0.9338 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

312. 

13 

1.152 

0.3803 

1.0006 

1.0285 

0.9307 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

332. 

14 

1.152 

0*3806 

0. 9993 

1.0273 

0.9299 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

352. 

15 

1.003 

0.3302 

0.9979 

1.0014 

0.9300 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12. 

16 

0.979 

0.3186 

1.0001 

0.9985 

C.9507 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

32. 

17 

0.958 

0.3076 

l.OOCO 

0.9937 

0.9794 

0.0 

0.0 

0.0 

0.0 

0.0 

c.o 

0.0 

52. 

18 

0.945 

0.2992 

0.9999 

0.9901 

1.0058 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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